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Introduction 



This Manual Is the text for your training as a P-47N pilot and airplane commander. 

The Air Forces' most experienced training and supervisory personnel have collaborated 
to make It a complete exposition of what your pilot duties are, how each duty 
will be performed, and why it must be performed in the manner described. 

The techniques and procedures described in this boolc are standard and mandatory, 
in this respect the manual serves the dual purpose of a training checlclist and a 
worlcing handboolc. Use It to malce sure that you learn everything described herein. 
Use it to study and review the essential facts concerning everything taught. Such 
additional self-study and review will not only advance your training, but 
will alleviate the burden of your already overburdened instructors. 

This training manual does not replace the Technical Orders for the airplane, which 
will always be your primary source of information concerning the P-47N so long as you fly it. 
This is essentially the textboolc of the P-47N. Used properly, it will enable you to 
utilize the pertinent Technical Orders to even greater advantage. 
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Canopy 




You operate the canopy either electrically or 
manually. 

Electric operation is managed by a toggle 
switch above the propeller control box. When 
you release the toggle, the canopy remains fixed 
in the last position. 



To operate manually, pull inward on the 
knobs at the leading edges and slide the canopy 
to the desired position. 

To open the canopy from the outside, pull 
open the flush mounted lever just below canopy 
rails on the left side. 





To jettison the canopy pull the **T" handle, 
located on the right side of the forward bow. 
When jettisoning always lower the seat and 
duck your head, to avoid being struck by the 
bow, 
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Different series may viiry^^ in thetype^ 

and arrangement of equipmetit However^ th^!^; 
changeis are minor. Where reference is made tc^ 
a controlor gage it) the succeeding pages^ if it 
considered necessary, the oumfaet of the ite 
wiil be given to enable you to check its p<>si*| 
tion iti:-the cockpit., ^ "' ' 7 ;• .V^-; 
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INSTRUMENT MNEt 




1 . Ammeter. 

2. Airspeed indicator. 

3. Clock. 

4. Altimeter. 

5. Landing gear warning lights. 

6. Tail warning light, 

7. Bank and turn indicator 

8. Directional gyro» 

9. Rote of climb indicator. 
10. Gunsight. 
1 1. Magnetic compass. , 
1 2. Artificial horizon. 

1 3. Monifold pressure gage. 

14. Tachometer. 

1 5. Carburetor air temperature gage. 

1 6. Fuel and oil pressure and oil temperature gage. 

17. Defroster control. 

1 8. internal wing fuel and oil quantity gages. 



19. Battery switch. 

20. Ignition switch. 

21. Armament switch panel. 

22. Accelerometer. 

23. Manual bomb releases. 

24. Suction gage. 

25. Parking brake. 

26. Rocket switch box, 

27. Water pressure gage. 

28. Main tank fuel level warning light, 

29. Cylinder-heod temperoture gage. 

30. Hydraulic pressure goge. 

31. Primer. 

32. Starter. 

33. Main and auxiliary tank fuel gages. 

34. Oxygen pressure gage. 

(Earlier series contain a turbo tachometer 
warning light.) 



and 
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^e^' RIGHT SIDE ....... .... , 




1. Recognition lights. 
2- VHP radio. 

3. Oxygen regulator. 

4. Cockpit venttilator control 
5n Flare gun adapter. 

6. Tailwheel lock. 

7. IFF. 



8. Detrola radio. 

9. Secret equipment detonator. 

10. Fluorescent light. 

11. VHP tioming adapter. 

12. Tail warning switch box- 

1 3. Manual canopy handle. 
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The flight controls are the conventional rud- 
der-pedal and stick type. 
Adjust the pedals for length by pushing aside 



feature. You can let them fall back to stretch 
your legs during long flights. The pedab have 
special latches for this purpose. 




The stick has a pistol grip, with a trigger for 
the guns, and a button on top used for firing 
rockets, releasing bombs or dropping gas tanks. 

You lock the controls by attaching a strap, 




a lever at the base of each. Always get the 
pedals evened up, or during takeoff you'll throw 
your plane off course when you instinctively 
line up your feet» 
From the N-5 on, the pedals have a unique 
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fastened to the bottom of the seat, to a knob at 
the base of the stick. The rudder pedals are 
included in the system by means of a rod ex- 
tending from the stick lock. The strap won't 
reach unless the seat is in its lowest position, 

RESTRICTED 



Oritqinal from 
UNIVERSfTY OF MICHIGAN 




Trim Tobs 

The trim tab control unit (Left Side, No. 5) 
has three wheels with accompanying position 
indicators. 

Adjust the controls as follows: 

1. Ail. (ailerons). Turn the wheel clockwise 
to trim the right wing down. 

2. Elev. (elevator). Turn the wheel forward 
to trim the nose down. 

3. Rud, (rudder). Turn the wheel clockwise 
to turn to the right. Note that the indicator has 
a 'TO" (takeoff) position, which is used to off- 
set takeoff torque. 



Trim Willi Care 



Use trim with care because the tabs are sensi- 
tive. It*s hard work to overcome the heavy pres- 
sures exerted by improperly adjusted tabs. Get 
your plane in proper trim for every maneuver 
or condition of flight. Youll save yourself much 
labor, and perhaps an unnecessary risk or so. 





lug" 

uncoordinated use of alieron and 
cause a decreased and possibly a 
negative effect on the rudder pedal forces. This 
is most likely to be encountered at low speeds 
with high power, due to the twist of the slip- 
stream around the fuselage. The installation of 
the dorsal fin has reduced the chances of en- 
countering the trouble but hasn't eliminated 
them altogether. 
Recovery is simple: 

1. Reduce power. 

2. Coordinate the controls as much as pos- 
sible, 

3. Increase airspeed by nosing down. 

4. Overpower the forces with opposite rud- 
der. 

Center the rudder trim or, if you desire, use 
it With the opposite rudder in the recovery. 
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The Frati & W ''C 
series fehjgfce is mu the R-2800 

i "B" senes mgsne which powi^recJ Thunderbolts 
prior to the M m\d N; Its greater rated pov/er 
was achieved by small reflnenienfe 
increase in weight. Actually /it wei^/^^j sligMly 
_ 7 less^ The piston displacement ^^?r;amF; 2.SM 
• cubic inches; ■ -: - 
y /:,:^ : o The '^C-\engi«e has added fin Si^'e^ c6'oi%g. 

:T^ cck>1s very well. In fact, during a 

PI^ "^ ■ let-down it s wise to watch the cyl^^ 



texnper-ature for excessive cooliiig* 




- 4 



fvoiuiaily your cylinder-head temperatures' 
in the cur will range from 145'' to 160°C, air 
though a greater variation may be e5q>erienced;l3i^ }^^ 
under extreme weather cbnditions;^L 
flaps full open for all grouttd operati^iatsf* 

High tempe^fatures usually are e^jused by'' fe^ 
cising high boost oiid low xpm^ incorrect use of ;| 
AUTO LEAJN, or climbing at low speeds with ^ 
cowl flaps closed. ^ 

To coxrect: Increase rpm, rescfri to AUTO 
BICH» increase air speed or open cowl flaps 
manually. (When left in AUTG, the cowl feps 
adjust the niselves,) 

Excessive temperatures are usually a cause 
of detonation. 

Inadequate temperatures usually are caused 
by dives with cowl flaps partly open or long 
ppwer-of£ glides. 
To correct: Close cowl flaps, increase j^ower.: 
Note: If your engine ever shoiild cut out from 
low cylinder-head temperature, take these 

Be sure ihe cowl flaps are closed. 

2. Increase powder. 

3. Move mikiure control to AUTO RICH. 
4; Reduce altitude to 10,000 feet. 
Though Atn^p H^ ordinarily is employed 

to cool aii eh^e, when an engine cuts out fee- 
cause of encessively low temperatures you need 
the richer mixture to regain your po^e^^^^ 

The engine has a Stromberg injection-type 
carburetor and either a Scintilla or O, R igni^ i^^^rv^ -.j 
iion system. The spark is automatically ad»^;^^?i^J^^^^ 
vanced when yoU operate the ^Bgrn^ 'helo-if^^^^0^^^-^^i^^ 



800 hp. 
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harness' by c^relessne-ss of tbe^roijuid even with " ■ -^'^^t^^ 
the cowl flaps fUU open. Avoid these two main 

trouble-makers; : f ^ 

^. : - -- ^ v ■ - : V ■ "y\[v-m 
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1. Runup to high rprn> then suddenly cut the 
power without getting lid ol Uin? h<?at at lo^er 
speeds. You can hear the harne^-s lorifak and 
groan. 

2. Tail into the wind when no/iXikig up before 
takeoff, allowing Uttle air to be j:>\dled thr^jugh 
the engine. 

Remernbe^-: If you bake the hantesis oiten 
€-nougb, 5oo.ner or lateT youli have- igniUon 
trouble* 

The engine has two distributoi-s, prtiS5uri,3^.ed 
for higli altj tilde perforttiance. The primer is 
ej*?t:tncally operated, consisting of a toggle 
ivt'itch connected to a solenoid on the carbu^ 
r-etor. - 





]^ *Vit^r Emergency 




mm 



: By excoeding these limitations, ybu irrvite a 
quick engine failure broughi: on by detonation. 

;i.6;; ' 



SMPtRCMARafir 

^Ik'c i^tt^yclicnri dlmitli' .to the 
t\|rbo-:supejrchar^<er whiicr) giVi^sr the plane its 
Tiitpevh high ,:UUuid^ p^n'forn'jsitee. 

Jte turbine, which is . spun b.^' exhaust gase^. 
!^ds 5uperc.h^f|od of jyt'e^suHzed air to the 
car Ijfiretor \vh^rc 11 is u*d thrvj^gh the impelW* 

tric^ili^-oi^r?it^d^ W 

arncRint of exHavist gas pressure reachiag the 
bucket wheel Excess exhavist is directed over- 
board. 

In making the trip to the carburetorv the sti-\ 
perchatged air* heated by compression, passes 
through the intc^rcopl^i^s where it is cooled to 
proper temperHture; The amount of coolixig re- 
ceived is regulated by intercodler doors. The 
temperature is shown on the carburetorrair 
temperaiure gage. The interoDoler doors are 
eontroiied either autonxaticaliy or manually. 
Maximum allowable turbo rpm is 22,000. W 
not in use the turbine idles at around 2000 i'^pm- 
The speed of the turbo varies betweei^ tl^ese two 
extremes, depending on altitude and power 
required. 

Early N*s contain a turbo tachometer and an 
pverspeed warning hght. The instruments^ w^^ 
subsequently removed^ inasmuch as txjxbp over-^, 
Speed is prevented by the regulator. 

-An ON-OF?' switch on the mam switch panel 
enables yqu to cut off the current to the waste 
gear regulator and thufe stop the gates in the last 
position. Normally the sv/itch is left in the ON 
position, protected by a guard. If it should ever 






1. Air Filter ^."X^v V- 

2. Air Filter Control 

3. Intercooler Control Switch 

4. Engine Control Quodront 

5. Intercooler Door 

6. Intercooler -^J^^^:^ 

7. Rom Air to Turbo 

8. Pressurized Air to Carburetor 

9. Exhaust Pressure to Turbo 
10. Waste Gate 



be necessary to turn the switch OFF on the 
ground, pull the boost control all the way back, 



first. This is to make sure you don't leave your 
waste gates fixed in any but the full open posi- 
tion. Otherwise you might get some turbo pres- 
sure you don't want. 

During a climb or dive, the regulator will 
maintain a constant manifold pressure at only 
one power setting,~approximately 39" Hg. This 
pressure will be held constant from sea level to 
the critical altitude for that power. At any 
higher or lower setting you must make minor 
fHjwer adjustments to keep your manifold pres- 
sure steady. 
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When you cUrab with fuU mHitax-;^ power 
<54" Hjg> 2800 rpm)/ the regulator allows an in- 
trea^e of 1" Kg for each 6000 feet of altitude. 
iCeep puiling back siigbtly oii the pciwer to 
avoid getting into the water injection range. 

The regulator linMts ^our poM^er output to 72", 
Hg (maxiraum for the engine) CDf5i;|^ w^ 
pJantL is in a climbing attitude. If you pr<:k up 
speed and greater r^m by leveling off or diving, 
pAilI back on the power t<:^ keep the manifold 
pressure from going ovefboardi 



.. ^■v'^-Sy^ii-;^^ . - ^^>^-> 

Vmat happen^ is that you reduce the exliaxjLs|^r-;:;>r^ 
back pressure^ preventing the turbine fix>m 
livering the required boost. This results 
further loSK of power and still less back prea^;S^-i^-r 
sure. In shpri a cycle is set up thatb[reaks do\m^^§^^S 
the rhytiim of the turbo operation. 5^5?^^ 

You recover by nosing down and advancing 
the throttle and rpm until enough exhaust back 
pressure is created to «et the turbo system in 





IT MAY lr$OUftf 
HtCsSMPi TO 
SST 1UMO 
IN MOTION AftAIN 



j^Wlf^ROTTlf 
'::1^MMATIOf< 



You obtain the most stable and economical 
high-altitude flight by niaking power adjuat- 
inents with your bobst sdone, aJPter your throttle 
15 full fonvard 

When flying in forniation, howeVet',^^^ 
find it profitable to vary this techhitjue by leav- 

irig ypurself a small, margin of throttle U$e this 

^^^■: bitr of thrpttie range to 3tay in^ po^ttkrn. The 
plane responds more quickly to throttle than 
t/O boost. 

iMfbo Trouble 

Flying v/ith the boost well forward, you can 
bring about & colMpse of the turb<^ by retarding 
the thtottle <>r reducing the rpm. This is riot :a 
physical A^iit^re but a col^ 
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motion again. KcKTo very from a complete 

lapse at high altitude may require 30 seconds^ . , _ - 

I£ your reduction of pow^r (with the boost- A' 
left well forward) is not srufhcient to bring ; v; ; 
about collapse, you may x:reate a condibon J 
known as pulsation. Tbe^^ pulsation takes place > 
in the air ducts when the closed ^ovm butteF-i 2 
fly valve in ihe earbureior dams the pf-essui^iteS 
air coming from the ttirbo, . ^ 

Sin\:e the flow from the fuel pump is bala^iced 
against carbure to r air presirure, ihe pulsa Uem j: 
can cause sufficient fluctuation of the fuei«-air 
ratio to brmg about engine surge- --^ '-'^ -^^^''^^J^ 

To eliralnate tirie pulsation retard the boospt 
or advance the throttle, and if necessarj^^ in- 
.. crease, rpm.; ; .'-V^' ^ \: ^--^i^^^S: 

If you should ever experience a failure of 
operation of the electric waste g^tes, you can fly 
arid land the plane even if the w aste gates 
should b^ stuck iuliy closed. 

If the failure occurs at high altitude^ set the 
rpm at 2000 ?ind eoitne on down, using any mani- ^ 
fold pressure between 20" Hg and 35-' Hg. Ypti 
won't get turbo surge, As altitude is decreaised 
you get a wider range # possible mamfoldi 
pm^«:Ur^s f or a given rpm until by the t ime ypii 
are ready to land you can use m?noa5 jHJ^tsl^^^ 



Carborttor 





The Stromberg injection carburetor is one 
of the most successful developments occasioned 
by the war. 

It automatically meters the proper amount of 
fuel to the discharge nozzle as required by the 
mass of air moving through it for all conditions 
of engine operation. 

The mixture control on the quadrant selects 
one of three positions for desired operation: 
IDLE CUT-OFF, AUTO LEAN, and AUTO 
RICH. 

Manual leaning between AUTO LEAN and 
IDLE CUT-OFF is possible but dangerous and 
must be used only for emergency range. (See 
Long Range Cruise Section.) 

Fuel consumption varies on different N's de- 
pending on carburetor efficiency. Here's how to 
check the carburetor for proper mixture: 

Idle your engine at 500 rpm. Pull the mixture 
control back to IDLE CUT-OFF. Return the 
control to AUTO RICH before the engine stops. 

Watch the tachometer carefully. If you get a 
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rise of about 20 rpm, your mixture is OK. If the 
rise is greater, your mixture is too rich. No rise 
at all indicates that your mixture is too lean. 
Have the mixture valve in your carburetor 
readjusted. 
Icing 

Carburetor icing is extremely unlikely in the 
P-47N but it may occur, especially when the 
outside air is a few degrees above freezing and 
contains a large amount of moisture. It is most 
likely to occur when you have the boost off and 
the throttle partly closed, as in a let-down. 

Evidence of icing is a loss of power through a 
decrease in manifold pressure. 

There is no separate carburetor heat control 
on the P-47 because the intercooler doors will 
do the same work. If you suspect icing, dose 
the doors manually. If this isn't sufficient, raise 
the carburetor air temperature still further by 
advancing your boost. 

Except in extreme temperatures, the auto-^ 
ma tic operation of the intercooler doors will ' ■ 
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When making a 
J^^rr*tfy fe necessary to lowflrirydu^^^r o "^^^ 



.••; ■•r:-^TrV ■ 





An air filter is located on t^^ air intake duct 
pear the supercharger. It is controlled by a 
lever otv the floor to the left of the cockpit seat 
OFF is fcd the rear; ON forward. ^ . ' 

Use th« filter on dusty days, partvcukrly 
when on or nesir the ground, to keep dirt out 



: . ■ -Of. 

• r 
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ttnrsuMorr rAWft w. is. 

keep the carburetor air temperature between 
I2^'C and 35''C, well above the icing range; 

Nornial maxitntim allowable carburetor air 
temperature is aS'^G. When using water injec- 
tion, ten))peratu res up to SS'^G are permitted. 

If your carburetor air temperature goes up 
for no apparent reason^ open the intercooler 
doors manually . l*he automatic mechanism may 
baVe failed. 




Wben^ the fiUer iS carburetor-air 
temperature rises^ ao watch the gage closely,^ 
On takeoffs with the 61 ter closed, it may be 
necessary to employ water injection to allow 
ior the high temperatures. With the filter closed 
you will find that you get a slightly lower man- 
ifold prei^sure for any given throttle position, 
(gee War Emergency Power Takeoff Section^) 
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Prop ell er 




' Tliese it^aijii^^^^ 

the paddle-typo Curtiss Electric con- ; 

stant-speed prop.eil?r on the P-47N. The biade^s- . 
rjr'i;: : J^ave a 13-foot diameter, largest on any fighter>: 
j^^J^iO^lThe tsicbpmeter b calibrati^d frojrti 500 i,o 
4000 rpm in increments of 50, 

The rprn IS adju3!^ed either by tlie— P*"' 
<>n the throttle quadJrant or by the ^i^Wt^ir 
}?witcii on the proj?eller panel. 

Although maxiniuiTi allowable I'pin is 
the propeller may fa>t^ w€;r.sp^.*eded up 




rpin ior 30 seconds without damaging ui*^ *^^r^.^sv •V^^^^^^^ 
gine. Any time ihe propcDer oversp6ed«> to 300fff''r/V, v 'r'^ 
rpm, it V trnportant to note 9*1- the Form 1-A ttie*. ^ '^^^^^ 
rpm aind the duratioii so the engine msiy- 1^; ;>i?;?f .^/I'vi 
checked. ■ : ■/ 

During nownal operations, leave the setectrvifA 
switch in AUTC) and adjust the rpm with tli^'^ 

control Push forwat*i to increase ^nd pyilX^^-^^^^^^^^^; 
' back to d^K^rease rprn. The propeller ^^ovenidtr^v^^i^!^ 
holds thv rprti you c?bi>0SiiS %r<Sfc<^^ 

NoJ^e the spring'loiaded latch extending frt^rtr " 
the "-P" control in the path of the throttle. This 
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is lo iiisilt^ that you incte^^ of 
inaiiifbld pressuxe when suddeiily spplymg 
power.. 

In case trptiW^ in AUTO, ct^^^^ 
wiOi the selector switch. In FIXED PITGH, 




the propeU«^ acfe as^^^^^^ iiKed pitch 

prop Set the rpm tot fixed pUcii ojpei^^ 
holding the geleclor switch iji INC RPM or 
JREC RPM* The switch is spnng>^loa4ed arid 
seats In FIXED PITCH when ytm release it 

The circuit breaker, located bet^ath the se- 
lector switch, paps out when the circuit is over- 
loaded. With the button out, the systetD gets no 
current; The propeDer remains fixed in the last 
positiofT and cannot be adjusted. Irrunediately 
r€*S€t the breaker. If the butUm stays down, 
leave Ifee propeller in AUTO, If not, switch to 
manual operation and obtain the desired rpm 
with the selector swUijh It niay be necessary' to 
hold the breaker in while makhig your manual 
adjustments. In this case, make a nonnal land- 
ing with iixed pitch operation as soon as fea- 
sible. Something is wrong with tile system. 




The symptoms of a defectir^e governor isure 
simple. The prop over or underspeeAs. The 
remedy is equally simple. Reduce or increase 
rpm, as the situatioti requires, .with the selector 
switch and land in fixed pitch. 
Rem«mb«r: 

Whi9n landinin In flx^d ^itsh/fi^t your rpm fit 
3500. This seHing enables you to 90 around if 
nocesstary^ 



Fixed pitch operation, though commonly; 
referred to as an **erQergency," actually isiy%: 
any sort of a crisis unless you make it one by- 
getting flustered. ^^ 
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Take care of your battery and generator (see 
the Electric System section for the large num- 
ber of electrically operated items on the N) and 
5'ou have taken a long step toward eliminating^' 
any prop trouble. 

Weak Battiwy 

If you get a continuous high ammeter reading 
(around 60 amperes), disclosui^ fe weak bat- 
tery, turn the battery switch OFF, Tuir* off all 
possible e led triual equipment {items Bsted m 
Electiicai Equipment section) . Continue to 
operate in AUTO. Before landing, turn battery 
switch ON, Thb help5 pr^ to oper- 

ate the radiOv 

G^n^rotor Out 



i,- v■.1•,T}L•^.^.'' 
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If your generator goes out (ammeter indi^S?^?9S^5S 



cator dead against the zero stop) , turn off the 
generatw switch^ Turn off all possible electric 
equipment. If you are only a few minutes from 
the fields leave the prop in AUTO and make 
normal landingr H farther away, resort to fixe^j 
pitch operation, Wl^en operating in this fashion, ^ 
you draw current from the batter^'^ only during 
the actual process of changing rpm witti the 
selector switch. Hetiim to the field at normal 
cruising rpm, changing to 25(H) rpm when ap- 
proaching the field for landing. 

If your pjnsp is completely *^OUT," that is^ 
uncontrollable by either the prop handle or the 
selector switch, use this procedure to get the 
desired, rpm:; ... 

To mcrease rpm: 

Gut the throttle, hold the selector switch in 
IKC RPM, and reduce airspeed by raising the 
fiose When yout speed drops to 140-150 niph, 
return the switch to FIXED PITCH, and level 
oft , 

RlSTirCTf 0 
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To decrease rpm: 

Advance the throttle, hold the switch in DEC 
RPM, and go into a shallow dive. Release the 
switch and return to level flight. 

FqUe "Runawoy Prop" 

Anytime you believe you have a runaway 
pi*op, check your fuel pressure. You may simply 
be trying to operate your engine on an empty 
gas tank. 

As a gas-starved engine loses power, the 
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propeller blades decrease pitch in maintaining 
rpm. If this is the situation, merely switch to a 
new tank. The rpm will return to normal, prob-^ 
ably after a brief period of overspeeding abov^; 
the selected rpm until the governor takes hold^j 

Note: While making the check also make cer4 
tain the propeller selector switch is in AUTO4; 
A propeller inadvertently left in fixed pitch ofll 
takeoff usually overspeeds. ^ 

When cutting off an engine, always leave thi^ 
'T*' control full forward i 



I 
I" 




1, "B'* — boost, or furbo-supercharger confroL 

2. Throttle. The twist grip i$ used for ranging with the 
K- 1 4 gunsight. The button turns on the radio micro- 
phone. 



"P"-~propeller 
'M" — mixture control. 

Tension knob. Turn clockwise to increase friction. 



RESTRICTED 




^.UNIVERSITY OF MICHIGAJ^;,Siiii*^5^;f^^ 



m^:m'^ :. • ^ y ^m , 

The boast cbntrbl ha^ a .'^ijring latch 

which provider for intercoon^cted ojjefation 

With the thrrjU j>roprfie/ c<mtrc>rh 

?iimila.r la^ich, though with only, one chw. The 

latch »ft used to Keep the prop control ahead of 

ih^ throttle whew advancmg powe^y. Al 

]o;»v6 th«!* ktcb Vj<ffc the prop h-indle ^xtend'e^^;^;^;^ 

The Ii^$t<rji f>n \h<r boo^t ievcfc WiJl be retracted^^^^-^^ 

tor normai *:iparatiotT. ; 

i.;. Thc^ turbo nnd thrmtle d'^h V>^ used intercon^;'^^^^'. 

\V&^{j^r fi^Cie^ Uoni: i'^\C^vfi 'through -tiill, ■aiiiludi^&. A^'^— 

v^::^^ > ,j4(^yernor on the? turbo^^iUperfiharger prevents • 



••uvmtjefed.ihg-5nt high altitudes/ (See section o.i*^i§;5^^v^i:<5jw;;J.J 
Turba^supei>rharger.> ^ 



^^^v- Hpw0vcr. dp rjDt Use' the ianVrals mfercon- ' 





<i^i\\ry^^^::v d fokecfP with wot«t jnjectian:/:>^/''>?t:^^^^^ 



m 

i 



Thv pKvvisioTT for miercbnhected con 
Wiiii mndv: ior those two purposes. 

Undeiv ordinary condittons advance 
throttl?" fuii iV>rw^ird; th^?n afti?r\vardspush your 
lit<f>?^l ]^yitr forward to supply the additional 
iivanifold pit';9i^ut'e Jrequtr(?dv 

■Vh e re us a Aoiind r oa.sou for thi?? prbcedu re.. 
You hiive an en^jrje-driVen unpeller as \yi^\\ 
vhf turbO'S'U|)<'rchargC'r ./ O of the irn~ 

iH^ller costs the engine, flbout MO hp which 
i'^tJWyVyise covtW be dejiv<^red to the propeller 
'Tiikc- advantHgc of tbi^i ^inpeUer as long it 
Will d^^hver the ije'ijcs^ary pow^ without pe- 
hifhxln^^ your fcmgine Mi)! futther by cutting in 
another 5iUper<'hHrger> the tuiho. 

The mxUuttx coTVtro} ijcis thrt*t* position:? i^i di- 
ofii i?d by pHmi^^d hn< ^^ 

IDLE CUT^Off-for sfoHinii and stdpfiing 

AUTO itAN- for homal^o^^ 

AUtO «>CH ^for mboff dtid us* with high 
poweit when the en^inor ne»dt th^ cooling 




i *>r^^>!?-stiperchii rger .^oi^tn;^^^:^^^ v/lU be reguJU^i^;:'^ 

' Bv meanir: •p^,b>^ik^;'c•^^^ ^ol^-^ioifK .electric 'th^-i^^ 
; ' U^.: xind so - on; iht:^ -iiU^W . It^v opf>.r<jle& tl>e^'-'' "li: 
InUt^^rily^ valve the ctit-b^ a/id ih*: tuifbfli 
■^at^ '-gaiVcv^ in hrin;;^ \?jboi;u liV^:}riioj4j/;;'^^ 

:;i:;3^>it;.MU M dt^jf«lid fnM}tif\:»ld:i:'rg'^3Ure; , ' - 

'The '^ihroltir quadr^JjiV-oh' plnu'fs -^^'iPT>^d'':.''i^||^^ 
• With Auftf<^>'^i N ViiJ.ue Go^^vrai it; . i:htV' iv'/jne 



m 



A power setting is any combination of mani- 
fold pressure and tachometer readings to meet 
a specific condition. 

In selecting a given setting, a number of 
factors are considered: The power desired or 
necessary, the operating limits and the life of 



the engine, the different requirements for train- :^f^''>'^j:*^ 
ing and combat and so on. 

For the purpose of preventing abuse of the ' :^ 
engine and avoiding detonation, definite maxi- E 
mums have been established. On the P-47N, |^ 
these maximums are: ^ . 



Wor em^r^eney power 2800 rpm 

Tokeoff (military power)* 2800 rpm 

Moximum continuous (Normal rated power) 2600 rpm 
'^Limited to 5 minutes on takeoff. 



7V Hg 5 minutes 

54'' Hg 15 minutes 

43.5'' Hg Unlimited 



Outside of combat, or authorized simulation 
of combat conditions, there is no necessity for 
drawing such powers or approaching them. To 
do so shortens the life of your engine and in- 
variably has you skirting the edge of detona- 
tion. 



For example, you can get off the ground 
easily without external load with as little as 
35" Hg. Under more adverse conditions, with a 
full external load, it may be desirable to pull as 
much as 65" Hg. i^^>r>^<>^y,^^^^^ 



{The recomhiended setting for normal training operations with a clean airplane: 



Takeoff 

Climb 

Cruise 



2800 rpm 
2500 rpm 
2250 rpm 



45' Hg 


AR 


42' Hg 


AR 


32* Hg 


AL 



When operating with these settings, you re- 
duce the chance of engine trouble to a mini- 
mum. This is not to imply that maximum set- 
tings are dangerous. The engine is designed for 



them and you should be familiar with them. 
However, you should not abuse your engine 
needlessly or thoughtlessly. 
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/-r V^^^ iCi avoid delonatidrL. : 

enough tor ij^ le 15^ 
Wh^n drawmg 54.5'' Hg, the Water con5ump- 
7 . ^^^^ is 1,9 gallons per rninute; using 72'' Hg, the 
consairiptiDn rises to 2.5 gallons' per ininute. 

With the water injection switch in AUTO, 
the water flo\v starts auiohiatically v/ben you 
draw more than 54.5" Hg. A. warning light 
glows if you exceed this power with the water 
supply exhausted. The "wariimg light has a 
switch for groimcJ testing. 

You may tuiTi on the water at any rnanifold 
pressure by placing the water iiwitch in 
MAlSrUAL. Do not turn on the water when 
pi.illing less than 30'' Hg, or you will drown the 
carburetor. > 



^r'i^Uj^ air fi^^^ - " ". 

tures that are aiidwabie only when w^ier is 
employed, 

When the water cuts inV the engine coughs 
and you experience a rndmentary loss of power. 
For tfaisreason a definite procedure is employed 
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for a water injection, or War Emergency 
Power, takeoff. The procedure is explained in 
the War Emergency Power takeoff section. It 
involves turning on the water by means of the 
switch before starting your take^^ 

When making a normal takeoff without 
water, do not draw more thjin 51'' Hg, or you 
niiglit inadvertently get into the v/ater rangc^. / 
Though the regulailor is adjusted io turn on 
54*5" Hgy It could be a little off, and you g^i ^ 
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% ihcre^^ from air raitr as 

.v|r:: you move down the runway, 
'01 On any Sight in which you mi^t tise water 

• v'e- injet^tion, check your water and fuel pressure 
on the ground. Procedare for checking the 
water is to run up your engine to 30" Hg, then 
turn on tlxe water switch* 
On planes prior to the you require the 
- ^ foUowi 

Water; 38-40 psi Fuelr 24-26 psi 

On the N-^ and subsequent series, the read- 
ing3 should feer ^ : 

Water; 35 psi Fuel: 17-19 psl 

Hie later airplanes have an en- 
gin^ containing a carburetor with a larger fuel 
iidszl^ allowing for lower pressured 

These readings will give you at least 1 lb. 
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greater water than fuel pressure at the carbu- 
retor at all altitudes/ (Water pressure, being 
dependent parlly on head pressure, experiences 
a big dro^ at altitude. Fuel pressure, resulting 
from positive pump action, remains fairly con- 
stant.) This condition is necessary to obtain a 
correct mixture; 

Oddly enough^ you consume less fuel when 
employing War Emergency Power than when 
using nuUtSury p^ That's because tU^ Water 
di^la^es some of the gas that ordmarily w^uld 
flow int<» the carburetor. 
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Proper and efficient combustion of gasoline 
at high xiower settings is a continuing subject 
for research and study. 

Octane rating higher than any dreamed of 
few years ago, water injection, and better en- 
gine cooling are some of the results of this xe- 
searcfh- The primary object has been to make 
the fael in the cylinder bum slowly enough to 
give the piston a firm, steady, push, rather than 
a sharp blow. This blow, which can be heard 
as a knock in your car, is detonation. 

The noise of the air and exhaust drowns out 
this sound in a plane and ther« is no way to teU 
whether or not your engine is detonating until 
the cylinder»faead temperature starts to rise and 
engine failure or partial failure has begun. 

The following factors contribute to detc^iK 
■natiom ■ '^'■".'-'/^ 

1 Excessive manifold pressure. ;^-^l'^r^^ 

2. Insufficient cooling. , ^ . . ^^.^^^^^^fl 



3. Too lean a mi^ture^ 



4, Excessive carbtiretoi' air tempferattii^r 
5; Fuel of too low octane ratings 
€ Malfui>ction of the ignition ^jstem. 
Mild detonation may cause some minor dam- 
age the engine which will pass unnoticecj 
unfit aggravated on some f uture flight 
,05>n*t kill your friends! Avoid detonation! 
iiV"Keo the engine is operated Within t^^ 
fied limits, on the proper luel, and wifb the 
carburetor and ignition system iri normal coi^- 
diUon, detonation Will not occur. 






The goal of long range cruismg is to get the 
.maximurn tmif^s per ghU.QXi of g^s by regulating 
power aiid airspee^^^^^^ To get tiie most r^nge 
from the sll of the ski^^^ md techmque that 
j'ou can acQuire wilt be cslied into play, 
■ Two' - . • ; '-^ - - 

With a clean airplane, your best altitude for 
range is around 15000 feet 

With external tanks attached, around 5Q0ft 

in planning, a long raiAge flightvyou hiust cort^ 
sider the following factors: 

1. Type of cUrnb (power settings and mix- 
ture). 

2. Fuel to be spent in climb/ 

3. Fuel allocated for combat at hig|i manifold 
pi essures and rpm. 

4. Fuel to be used in warm-up, taxii^^^^^ 
off, glide, and landing. 

2i 
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in combat you drop yoar external tanks afiie^^ 
using the gas, thus reducing drag and tptprov- 
ing your airispeed. Cansequently you get more 
miles per gallon of fuel (Obvipusiy, yau don't 
drop tanks in training.) 

The normal combinaUdn of external tanks is 
two 165 gaUon wmg tanks. You also can carry a 
1 10 gallon belly tank f or extreme range. 

Your befit power setting wMe carr>^ing two 
exiernal wing tanks is 33.5" Hg and 19S0 rpmV 
Thi^ gives you as much as 900 miles fronv ybur 
wiog tanks aione. Since you carry 330 gallons 
of gas in these tanks* it's clear that with this 
setting you are averaging almost 3 miles per 
gallon erf gas. 

The belJy ianki H cdrm to teach 

cruising aititude and during tlie early stage of 
your cruise Employing 33,5" Hg and 2100 rpra, 
the belly tank will take you approximately 220 



v, '-if 
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miles in level flight. Climbing at 43.5" Hg and 
2600 rpm, the tank will carry you around 150 
miles. 

After dropping external tanks, your internal 
gas load will take you approximately 1800 
miles. 

Unless you are trying for extreme range in 
an emergency, manual leaning should not be 
attempted. The carburetor is so adjusted that 
the fuel/air ratio falls off abruptly when you 
pull the control back of the AUTO LEAN posi- 
tion. Whether or not the advantage in increased 
range will be greater than the disadvantage of 
possible decrease in power and detonation 
varies between airplanes and climatic condi- 
tions. 

If you do have to use manual leaning, thisr 
is the best way; 




Put the prop in fixed pitch and ease the mix- 
ture control back a little at a time until you 
notice signs of roughness in the engine or a drop 
in rpm. Then move the control back toward the 
AUTO LEAN position until the engine smooths 
out or the rpm goes back to where it was. That 
is the manual lean position for that particular 
altitude and power setting. Return the prop to 
automatic. 



Tip: -''■^"■■^ 1 

On a muggy day you can save gas by manual » 
leaning. This leaning compensates for the extra * 
gas that is carried into the carburetor on the ! 
droplets of moisture in the air on damp days. ' 




Remember when flying close to the deck over * 
water that there*s moisture in the air there too, ' 

The trailing men in a formation use more gas 
than the leaders. That's inevitable. But you > 
reduce the disadvantage of such a position by ^ 
not jockeying the throttle. Stay in formation. ^ 
Remember, if you need military power to get 
back in formation you are burning gas at that : 
rate of consumption. In other words, don*t • 
straggle. The Japs will get you if lack of gas ] 
doesnH. 

Here's a typical long range flight, conducted ; 
properly. (You must keep in mind the fact that ^ 
combat requirements of speed, altitude, etc., ^ 
will dictate the rules for planning flights when 
overseas.) 

Loading: Two 165-gal. wing tanks and a 110-. 
gal. belly tank. {. 

Take ofl on MAIN, then switch to belly tank* ' 

Climb at 500 feet a nunute, using 43,5'' Hgl 
and 2600 rpm, and 5000 feet. Mixture: AUTO ; 
LEAN, With this procedure, you reach 5000 1^ 
feet in 10 minutes when 20 miles out. Gas con- ; 
sumption has been around 12 gallons, not count- 
ing the amount used for takeoff. 

After leveling off, reset your power to 33.5" \ 
Hg and 2100 rpm. Trim your ship to get maxi-^; 
mum speed without altitude loss. Because of ^ 
the external tanks, you must keep retrimming. . 
Cruise at around 195 mph IAS, which is enough , 
to keep up with any bomber. On a fighter strike^ ' 
allow the airspeed to build up as the gas is con- f 
sumed, retaining the same power settings. 
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When starting to cruise, the remaining gas 
in the belly tank should carry you around 160 
miles. Your computer will show that in about 45 
minutes you must keep a sharp watch on the 
fuel pressure gage to be ready to switch tanks 
when you notice any fluctuation. Switch to an 
external wing tank. (For procedure, see Fuel 
System section.) Drop the belly tank (in com- 
bat) to lessen drag. 

With the lighter load, pull the rpm back to 
1950. Retrim. With the belly tank gone, the 
plane wants to gain altitude. Get on the step 
again to obtain the utmost possible speed. Re- 
member that the 330 gallons in the wing tanks 
will take you around 900 miles only if the plane 




DROP SCLLY 
TANK (IN COMBAT) 
RIETRIM AND 
PUU nm BACK 
TO T940 



is kept in trim. Alternate between the 2 wing 
tanks to make trimming easier. 

As the load decreases (remember, gasoline 
weighs about 6 lbs. per gallon) reduce the rpm 
to around 1800 to save more gas. Keep the man- 
ifold pressure at 33.5" Hg. With this manage- 
ment, your external tanks should last about 4 
hours and 30 minutes. When empty, drop the 
wing tanks (in combat). 

Twenty minutes of combat take about 90 gal- 
lons from the internal tanks. That leaves about 
450 gallons of gas to get home. (Twenty gallons 
from the main tank were burned at the outset 
to allow for carburetor return.) 

30 




20 MINUTSS OF COMBAT USES 
ABOUT ^ GALLONS 



Return home at around 200 IAS, A setting of 
33.5" Hg and 1800 rpm with a clean airplane 
carries you more than 1400 miles. If speed is no 
object, lean manually and reduce your rpm to 
1700. This really saves gas. 

If it's necessary to stooge around the airfield 
before landing, use the lowest power settings 
that will keep you in the air. 



IF SPEED IS 
NO OBJECT 




LEAN MANUALLY 

AND REDUCE 
RPM TO 
1700 

THIS REALLY 
SAVES OAS I 
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1 . Booster Pomp Emergency Switch 

2. Fuel Level Gages 

3. Fuel Pressure Gage 

4. Main Fuel Pump 

5. Main Fuel Selector Valve 

6. External Fuel Selector Valve 

7. Belly Tank 

8. Auxiliary Fuel Tank 

9. Main Fuel Tank ' 

1 0. Internal Wing Tanks 

1 1. External Wing Tank 
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The tanks hold: 

Main ••««••• 

Auxiliary 

Internal wing tanks 

(90 gals. eo. wing) 
External wing tanks 

(165 gals, eo.)* . 
Belly tank 



Gallons 
270 
100 

180 

330 

no 



: ^•^•iv- 
'.V .'/j.V 



v.v'i'V*.w.'5 




v/v'i'- 




Total 990 Maximum gasoline bad 

^Flights have been conducted with two 300-gaK ex- 
ternal wing tanks. 
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J&f ipam selector ta tank desired when using 
taterxial tanks. 

When usitxg drop tanks, palace external ^ank 
selector on tank desired, then switch the tviam 
selector to EXTERNAL TANKS. Be )^we to set 
your external tank selector first, 
.V ^ Fee^ the selector click in place v^heip s v^tch- 
:mg tanks 

All mterrtal tanfa are seff"^^ P^o^ 
yid<? secoiidary protecticm agains^^ gunfire 
■ : ; A eitgrnendriiven pump supplies gas to the 
^ ;C^ the main and auxiliar^,'^ tanks 

have aort electric booster pump which goes on 
automaticaily when the iank is selected. 

The booster pUinps are controlled by a rheo* 
iSiat on the circxot protectors panel Far 
j^utomaUi: op^raUon of the pumps, the rheostat 



engine-driven pump fails^ or you need ...v<^^ 
added pi^s^ure wMle Sivv'itching tan^^ the ' 
rheostat clock wi^ to EMERGENC Y , 

On planes with the J{-2S0Q-51 engine, desir^S 
fuel pressrure is 24-26 psi, later planes> 17-19 psi. -\^}^ 

Remember: If the EMERGENCY position 
fails to jr^aintain your fuel pressure at high 
altitude, retard your poller until the |>ressure 
comes up, Aa you descend; rietard the rheostat 
to keep the pressure from getting too high. 

The internal wing tar>ks teed into the main 
tank. This process takes place automaticsilly 
whet) the Internal Wing tank switch (b^nea 
the booster pump rheostat) is to MrTO.; 
flow starts wheji t^^^^ tte n^f^n tank 

reduced to around 22G gallons;, aii4 shuts off 
when the tank has been filled lO around 265 
gallons, V 
The wing tank pump may be turned OFF andf 
ON manually as well as automaticaUjr. Except 
when you are making planned use of gas from 
the uitemal wing tanksj it is recommended that 
you leave the switch OFF/ The ON position 
should be used only when checking for coth 
plete in tetmal v/ing tank drainage.. 
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The vapor return line from the carburetor 
empties into the main tank. The maximum re- 
turn is around 10 gallons an hour although it's 
usually less. 

With your internal wing tank switch in 
AUTO, there is a danger that the main tank 
will overflow, resulting in the loss of gas over- 
board. 

Fuel quantity gages for the main, auxiliary 
and internal wing tanks are on the instrument 
panel. The cockpit contains a 3-point correction 
card. The main tank also is equipped with a 
warning light that glows when the supply drops 
to 40 gallons. 

The external tanks have no gages. 
Fuel Management 

1. Booster pump: START & ALTITUDE. 

2. Internal wing tank pump: OFF. 

3. Take off and fly 15 minutes on main tank. 

4. Drain external tanks (if carried). 

5. Drain auxiliary tank down to 25 gallons, 
leaving that supply as a known reserve. 

6. Switch to main tank. After 10 minutes, 
turn internal wing tank pump to AUTO. When 
the internal wing tanks level gages indicate 
the tanks are nearly empty, turn the internal 
wing tank pump to ON to insure complete 
drainage. When the tanks are empty, turn the 
pump OFF. 

7. Land on fullest tank— either main or auxil- 
iary. 

Note: The main tank is used for 15 minutes 
at the outset to provide space for the vapor 
return from other tanks. 

Regardless of the tank you are using, always 
keep an eye on the main tank gage. In brief: 



TIME 


Takeoff 


TO 


-1- 0015 


TO 


H- 0045 


TO 


■f 0115 


TO 


+ 0145 


TO 


-h 0215 


TO 


+ 0245 


TO 


-h 0315 


TO 


+ 0415 


TO 


•f 0515 


TO 


-h 0525 



On planes prior to the N-20, there is no way 
to get the gasoline from the internal wing tanks 
in case of electrical failure or a breakdown of 
the internal wing tank pump. From the N-20 
on, however, an alternate gravity feed to the 
engine driven, pump is being installed. 

This installation requires modified fuel cocks 
as shown. 

If the internal wing tank pump fails— that is, 
the gages show that fuel is not being trans- 
ferred—merely turn the main fuel selector to 
INTERNAL WING ALT. FEED. Otherwise 
you will drain the main tank before you 
want to. 

To stop all fuel flow, when ysing these cocks, 
place the main selector on INTERNAL OFF 
EXTERNAL TANKS ON and the external 
tank selector to EXTERNAL OFF. 

When using internal tanks during flight, 
leave the external tank selector on EX- 
TERNAL OFF. This enables you to stop the 
fuel flow by turning the main selector only. 

External Tanks 

The external tanks are pressurized by ex- 
haust from the vacuum pump. 

The pressure is comparatively low, from 4 to 
6 lbs., and in rare instances might be insufficient 
to force gas up to the engine-driven pump at 
high altitudes. If you should encounter this, try 
your external tanks again at around 10,000 feet 
before concluding they are useless. 

It's important to drain your external tanks 
uniformly for the sake of your airplane's trim. 
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TANK SELECTION 

MAIN 

External selector to RIGHT V/ING ON and main selector to EXTERNAL TANKS ON 

External selector to LER WING ON 

External selector to RIGHT WING ON 

External selector to LEFT WING ON 

External selector to RIGHT WING ON 

External selector to LEFT WING ON 

Alternate between external tanks every 1 5 minutes until emptied. 
Main selector to AUX 
Main selector to MAIN 

Internal wing tank pump to AUTO approximately six hours of fuel remaining. 



RESTRICTED 



33 



Google 



Original from 
UNIVERSITYOF MICHIGAN 



Aji «o external gjagei Br6 prbvidra, this pre- 
a pri^btem an4 CJuli* for a defitute systero. 
fjf f u<'l misndgement. Till? following .^ystern is 
ba»cd on an average fa-er consumption of 80 
gj4lloti5? an hour aud for th^ of iWo 165-jgal- 
ton external wing t&nkA, ttei custoinary load. 
(If thtf ioading i& diffemot/ work put a 3iinila2! 



DQ each external tank long e^ugh 
to stop fuel pressure fiuetiiaUoa. The fluctua^ 
lion occurs untii air is worked otit of the lines. 



^fiV J^fttem b^A»ed w tb«t load c^rrit'd.) 




1 Tuni external tank selector RIGHT 




^^^^ intervals xnitii 



%>^»- V f. 2. Turn main tank selector to EXTERNAL 

• 30 minutes, thetii turn external 

ixi^ilk selector to LEFT WING ON; 
4;' Alternate between the tanks at 30-miniit$r 
each lisink has beei> vised for sii 
hoiAr und haU^ 

Start switching tanks at X%TOXiw?^ j?^^^ 
ji^^rval?^,. while keepi?)g an' eye onilfe^i^ 

.-■■'"r^-^-:,.-^,'S^ The- inhlant the fuel presstii^tyfiUctuMes, 
'^wiich to an internal tank. 
J^ltf your tjonsuminion i^r greater than 80 gal- 
Itiuh an hour, naturally you start watching the 
f l4ej pressure gage earlier- 
l^^^^f: vWheti you fir$t turn on an external tank, you 
may get a flur.tuation of tiiel pressure. To elim- 
; tins, t^irn the main fuel iseJecti^r to MAIN 

iintil the gage us stabiliied. You may have to 
repeat the process several Ume:^ to '*prifne" the 
lines Ifeft we the presJJure reM\atnsi eot\stant on 
j^v^'.^^^^ftt^rn^ tank. .. . ^'i ■ ^ 

chifcking Umkii on the gTOimd, kave 



mi 
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: Do ?K>t s\vitch tanks while pulling more than 
35"" 1^. The momentary leaning during a idgh 
rate of fuel flow will cause dangerous back^ 
firing;- ' ^ ; 

Before taking off with external tanks, set 
your bbrnb and tank release switches so you 
can jettison the tanks instantly with the push 
button on the stick in case of engine failure, 

Jprocedure: 

1. Safety switch: Cm (Readg), 

2. Selector switchrBORIBS ^^^^^ 

Release switche&f ON (For later series, 
SELECllVE EELEASE). 
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After reaching a safe altitude, turn the se- 
lector release switches and safety svvitch OFF 
to avoid an accidental release of the tanks. 

The tarijks also may be jettisoned with the 
manual lelea^ handles. 

Obviouslyv you should jettison external tanks 
before making a belly landing. Tlu^y're a great 
fire hazard. 

Also jettison your t^n ks bef ore making a 
wheels down emergeri;cy tendmg. If you're in 
trouble, there's no point m adding to your 
problem with the di ag and welghi^ the external 
taiiks provide. ; ■ 



After jettisoning tanks, pull up the bomb 
arnaing handles to retract the tank braces. 

If a tank faik to release when jettisoned, yaw 
your plane until it falls free. 

Note: With external tanks full, make no turns 
below 180 IAS. With the wing external tanks 
empty, make no turns below 150 IAS. 

Remember that a full 165-gallon tank weighs 
almost as much as a 1,000-lb. bomb. 

External wing tanks decrease stability 
around the vertical axis (yaw) . 

A fuU auxiliary tank decreases stability 
around the lateral axis (pitch). 

Violent maneuvers, unauthorized practice 
landings, and high speed dives are prohibited 
when external loads are carried. 




Study the fuel system. 






1* Oil Cooler Control Switch 

2. Oil Tonk 

3. Oil Cooler j ■■■^:,y^^ 

4. Pressure and Temperature Gages 

5. Oil Quantity Gage 

6. Oil Cooler Door Operating Mechanism 

7. Oil Cooler Door 

The desired oil pressure is 70-90 psi. The 
desired oil temperature is 40''C-100°C. 

When the oil cooler switch is in AUTO, the 
cooler doors are governed automatically by 
thermal units to maintain the oil temperature 
between 8?^C and 90°C. 

To adjust the cooler doors manually, hold the 
switch momentarily in OPEN or CLOSE, then 
release. 

The oil tank has a capacity of 40 gallons. If 
you fail to run up the engine before shutting 
down, as many as 8 gallons may remain in the 
system and engine sumps, giving a false low 
reading on the level gage. 

The level gage is correct in level flight posi- 
tion. The cockpit contains a three-point correc- 
tion card. Ordinarily you carry around 36 
gallons. 
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JNIVERSIT^^ MICHIGAN ^v/r ^viffi 





Hyiraulie 
System 



INSTRUMENT PANii NO. IH 



Normal aU consumptioK is abdOt two gaUcnis 
am hour- As txxne is put on the ehgine» consump- 
tion increases, hut it should never exceed 
seven gallons an hour. 

A pendiuJum in the tank allows seven seconds, 
of inverted flight 

At altitudes above 18,000 feet keep an eye 
on the oil temperature and if necessary regulate '^^0i:i^^tf^ 
the oil cooler shutters manually to keep the, ' 
needle in the green* 



The main hydraulic system contains 1.9 gafli-:^!?^., 
Ions of fluid, pressurized by an engine-driven- 
pump, with a hand pump available for emer-^^*'^^^'^ 



gencies. Normal pressme is 1000 psL 





Wing flaps 
Gowi fldps 
Automatic pilot 
(The br^ke^ have a separate system) 



(See E^jtreme Weather Operation section for 
If^Sml cUlution 

^^^r Note: 1/ oil temperatitres continue to rise with 
oil cooler shutters open, close shutters 
^* ' ftiHy. The oil in the coolermay have congealed. 
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1 . Wing flaps Control 

2. Landing G^ar Control .1 :;:v- ^ 

3. Hydroulic Pressure Gage 

4. Hydraulic Fluid Reservoir 

5. Engine Driven Pump 

6. Cowl Flap Cylinder 

7. Wheel Well Door Cylinder 

8. Tall Wheel Cylinder Lines 

9. Emergency Hydraulic Hand Pump 

10. Pressure Accumulator 

1 1 . Hydraulic Fluid Filter 

1 2. Wing Flap Operating Cylinder 

13. Main Landing Gear Retracting Cylinder ; 

14. Landing Gear Downlock Cylinder 

Londing Gear 

Note the two safeguards to prevent inadvert- 
ent raising of the gear: the button and the latch. 
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The latch catt cciu&e yoii anh at first. 

Many riew pilots forget to push H l<> oine »ide 
and find they can^t raise theif gear. lifvef^ir/ 
positively will not go up with the laich in 
the way. 

The *'N," or tieUtra) poslUoti, is u^etl for Oivly 
one purpose— that's for emergency of your 
hydraulic pressure to lower your wing flaps. 

The taijwhe^} J^tracts and lowers Wth the 
main g<sar. 

The landing gear warning system consists of a 
horn and a red and green light 

With the gear down and locked^^ the green 
light bums. 

\Vhile the gear 15 % motion or in any un- 
locked jfXisitiori* the green li^t is out, but the 
red light bums. When the gear is up and locked, 
the red light goes out, and you have no light 
burning. 

AnyEine you pU^ back the throttle below 
mininm cruising, you get a red light and a 
^uawking horn until the gear is down and 
locked. Then the green light cornes on. 

You can cut off the horn with the springs- 
loaded switch attached to the throttle linkage. 
The switch will snap back in place the nejCt 
time you move the throttle forward. 

Except in an emej:semiy, don't interrupt the 
cycle of raising or lowering your wheels. This 
destroys the timing and may result in a crushed 
wheel ^eE door. 
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My position by returning the control to NEtfl 

-c| The flaps ^rp marked off with lines from Q 
40 degrees, in increments of 10 degrees^ along 
their leading edges, to show you their exact 
position. ■ ' ■ ' ;.- V ' 

Tlie cowl flaps and automatic pilot are feiSi 
{idained elsewhere. u 




Hydraulk Fump Faiiiiro ::.f;^'^:^ 

Failure oi hydraulic pump, as indicated 
zero reading on the pressure gage: ^ 

1, To retraGt landing gear: Move 'to 
■toUP..\ : . ;:. . 

Operate the haisd pump until warning systexn' 
shows gear is up and locked (Wth lights out)^^^^^ 

2. To extend gear; Mwe wnlrol to DOWN^- 
The gear will f ail and probably lock in posi^ - 

tio^v. If you fail to get 5^ locked signal (greerif- 
Ugh t) ^ 1 ock your plane in ah eflfort to snisp th^T- 
getiir in place. If thii5 doesn*t ^^wk, place the?^ 
Bap ha^ in NEi;jTJ^^ -J. 

If you still fail to get a green lightyhave youj^l: 
wheels diecked visuaU for being in the ftill^- 



■ Wing ; Flap»^|:^|j,§^/?^;;■,^^^y;. ^ i i . 

''^}^ii^^o\x can stop the movement of^ the flaps in ' . 





.1;" 

E 



down jt)6sitioh, Ivlake a normal listfe^ing^ bie 
careful to keep side loads on the gear to a mini^ 
n^uin, .^^lifci . ':\ 

Stop your plane at th6 end of the roll: 
without turning. A turn may collapse the gesr| 
Do not attempt to taxi. Call for a tx4g Be ^ui^i^l 
to tell the tower what you are doing- Theji!; 
might be bringing someone else in right behin<|' 

b. Drop external tanks before landing, eve^l; 
though empty. The vapor in the empty tanks ijt 
a fire hazard in case the gear collapses. 

m 

m 
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3. To extend wing flaps: 
After you have your landing gear down, place 
the landing gear control in NEUTRAL, 
Operate hand pump to bring flaps down. 



When using the hand pump to operate either 
the gear or the flaps, place the other control in 
NEUTRAL. This keeps you from dissipating 
your pressure throughout both systems. 

Mechsical Trouble 

Unlocked gear-DOWN. 

If you fail to get a green Hght showing that 
your gear is locked down when you have full 
hydraulic pressure, retract and extend the gear 
a few times and the light may go on. Should you 
have plenty of time, repeat the operation 
through as many as 10 or 15 cycles. Meanwhile, 
replace your green light bulb with one that 
you know has been working. 

If you can't get that magic green light, ask the 
tower or mobile control whether your gear 
appears to be down. 

Upon receiving an affirmative answer, land 
--remembering the precautions about side loads 
and turning. 
Unlocked Gear~UR 

If the landing gear won't lock in the UP posi- 
tion, although you have hydraulic pressure, re- 
peat the extension and retraction cycle. Check 
the toggle switch for the red light in the throttle 
linkage. It may be stuck. 

If the red light still bums, have the tower or 
another member of your flight check to see 
whether the wheels actually are in the wells; 
If so, proceed with your flight. (DonH perform 
any high speed dives and pullouts or a wheel 
might come out.) 

It may be that the timing valve is defective, 
allowing the wheel well doors to retract ahead 
of the wheels and preventing complete retrac- 
tion. In this case, lower your wheels (they'll 
come down all right) and make a landing. 



If one or both of your wheels still fails to 
extend fully after trying the above steps— make 
a belly landing. 

Brakes 

The N's brakes require pumping before you 
get brake action. 

Pump up your brakes before the chocks are 
removed or while in the traffic pattern before 
landing. Not much pumping is needed. 

Never brake your wheels after takeoff, or you 
may find the brakes locked when you land. 

The brakes are the disc-type, metal against 
metal, and are inclined to stick when hot. 

After taxiing, don*t set your parking brake. 
Have the wheels chocked. If necessary, the 
crew chief will set the parking brake after the 
discs have cooled. 

The parking brake handle is beneath the in- 
strument panel. To set the brakes, depress the 
pedals, then pull out on the handle. Ratchets 
alongside the brake pedals show the extent to 
which the brakes have been engaged. 




1. DEPRESS BRAKES 



2« FULi HANDLE 



3. RATCHETS INDICATE 
EXTENT BRAKES 

ARE ENGAGED 
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The iood is «inou||h 
without carrying 
d sleepy pilot 




■^V>:^.-.^-•• 



The F-4^K;: ss^Rsasiial lo^pectmri of tie -roc?l?r- 
pit shoM^s* is arj electrified airplane. More tha^^^ 
$0 items djfaw f torn the system. Iji additibri to 
the Curtiss Electrk: prop, the usual lights, in* 
struments and ga^es, the oil cooler and inter- 
cooler doors and the cowl flaps are regulated 
electrically. Therefore, proper regard for the 
electrical system is oecessary to keep this air- 
j-plan^ aloft. 

The system is btillt around a 2:4-volt batter^-*' 
and a 100-ampere generatof. Under ofdinary 
conditions, the generator supplies all the cur- 
rent you need as well as keeping the battery 
charged. The usual drain is between 45 and 80 
amperesv. The generator is capable of 150 
ampere output under brief overload conditions 
and at times this is needed. (During a night 
landing or t£skeoH, there may be a drain on the 
system of more than 147 amps-) 

Your ammeter is the principal guide to ycatr 
electrical system, 

St^nji of trooble qr« « cofif inwovt: rrailmg of 
more than 60 cimp$, or the needle deod i^SOfftst 
the lefo stop. The form#r reodiA9 (ndicofies your 
battery is weak; the tatter conditfon is o sure si^it 
of a dead generator. The iteedSe flutf uotes whon 
the generaf or is puttinQ out. 

Your main problem under eifcher of tliese cir- 
cumstances is to preserve whatever electxical 
power you have for operation of the propeller. 
The procedures are described in the PropeUer 
section* 
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But in any even ty tur^i oiFf all possible elecr 
tricai equipment. Here's bow you do it: 

i. Turn battery switch OFF, 

2v Switch cQwl flaps> intercooler doorsj and 
oilcooter shutters from AUTO to PIXED, ] 

3. Place propeller selector switch in FIXED; 

4. Turn off lights^ radio* tail warning radar,' 
autopilot, gunsight, carnera, bomb, and' rocket 
firing switches. 

5. After you have turned bS the indi^ 
switches for the eiectricai equipment, turn the 
battery switch ON. 

6. Retard yoiir boost and turn superchargei^ 
regulator off; ^ 

7. Adjust your prqpeUer, cowl flaps, inter- 
cooler doors and oil cooler shutters manually^ 

8. if it's necessary to adjust boost, turn regur 
lator switch ON* make adjustment witK boo^t 
lever, tlien turn switch OFF 

Each eieetrioal unit is msiujred against o^r-^ 
load by a circuit protector; located on the cir- 
cuit protectors panel, or in the case of the propiw 
on the propeller panel 

If anything goes wrong with a unit cJbecIt tljei 
circuit protector. If it's out, reset it. Normaliy, it 
will stay in» because most trouble fcs due only to 
a momentary ovejtload. If a protector will not 
stay in, hold it down while making an emer- 
gency adjustment; 






The P-47N han four radio sets: VHF (SCR 
Detrola (SCR 438), IFF (SCR 695);and a 
' VHF hbmmg adapter (^^ 

The VHP (very high frequenGyJ umt is ia 
eomnland s^t for voice coramumc^Uon oniji^/ 

41 



The range increases with altitude^ for example^ 
35 tniles at I^IOQ fe^t, 140 miles at 10,000 feet, 
Mduntain:i or othe^' obstructions in the line of 
transmission impede or cut out communication; 
completely. 



S;r\(^«.^^^(LV^r llSe set's controls are pictured below, llie 
- four channels, or frequencies, designated by 
letters^ are tun<ad by radio mett on the gr^ 
To use a channel, push the appropriate button. 
When doWB^ the adjacent greefi pilot ligiit 
glows. Push the OFF button to br^ak contactv 
The toggle switch has three positions; T lor 
transmit, R for receive, aiid KES^ lor remot^w 
Keep iiie switch in HEM. In this positidn, you 
transmit by pressing the mike button <>n the 
throttle and are: ti^iieA t^ 
times* .;■ ; 



and receive by holding it in B or REM Do not 
l^Ve thi^ toggle in T or you transtnit continu*^|^(^ 
ou^ly and jarti the channel. If you move 
lever tab neair tiie D channel button backward^ fi^^Jjtj 




^ ifie tiSilsnriA by 

. the toggle in T (break the ^ety wire) 



The receive warning lamp beside tfa^ toggle ; 
glows when the $et can receive cir^d gae;^ put -^^^^ 
when you transmit. ■ 
Use of the four channels varies among difr#r*'S-^>.iJ5^| 
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Detrola 



The Detrola, ia receiver dnly^ covers a range 
of 200 KC to 400 Ka. Most U. S. range stations 
operate within these limits. 

The set IS used: 

1. To receive signals fromo radio range sta- 
tions—for training, navigation, or orientation. 

2, To receive transnussibn from control tow* 
ers operating between 200-400 Kc. 'TJiis may be 
necessajry if yout VHF is out of order or the 
tower d6esn*t contain VHF equipment. 

The Detrola is located to the reiar of the VKF 
set. It has its own switch and a tuning knob; To 
operate, turn ON; and with the tuning knob^ 
adjust the dial to the {requency of the radio 
range or tower you desire to receive. Check the 
Detrola during each flight by tuning in on some 
station. 




^PRe other switch Sas 12 positi ' ^ - ^V..^ 

CW^for operatiOT with unmodulated carrie?^; 

MC for operation with modulated carrier 
wave. 

The selection of the type of wave to be used 
Is made in briefmg of when arrangements are 
made for a homing. The CW positio gives bet- 
ter range, but MGW gives a clearer si^ai Both 
transmittei' and ):^ceiver mtist be set in the 
: same position. 

The homer utilizes the two aerial masts lo- 
ealed Just forward of the vertical stabilizer. By 
tlie use of tv/o aerials, the homer converts the 
signal received to a D (-> . . ) or a TJ ( , >) . Whet? 
the tiansmitter is on your right, you receive a 
U» and when it's on your left you get a D. 

When honung, if you receive a U, turn righj|- — . x^w- 
If you receive a D/turn left* i * 

Once you are headed directly toward thj^* -?^^^ 
transmitter, the two signals merge and you 
receive a steady hum. ' ' ' y -^-^^^-^liy^::^^ 



The homer ( AN/ ARA-S) is an adapter ior 
the regular VHF set. With it, you can eitfier 
receive or trmismit homing signaLs on any one 
of iJie four channels vm ^he VHF 

iMi^^i^^v?^ 2 switchesv- ^ - ' . ; ■ ^ ': 

l^'^ '*^ The 3"postUon switch selects: : ^ 

|IO?^OTG:~for re^ H 
COMM-for norn^ 
with hoGier cut outi 



mo- 

m 



TRANS— for transmitting a homing signal tja^v/^^-^'^? 




toother plane. 



RIGHT SIDE NO. II 



AiMo-Air Homing 

When the homer is in use, normal voice com- 
munication is impossible. Therrfore, agree upon 
details for homing before takeoff. These ar- 
rangements consist of selection of the channel, 
R/T procedure, and the period to be devoted 
to any one transmission. 

To obtain a homing from another plane, ask 
for it on your VHF set, tune your VHF set to 



the agreed-upon channel, then turn your hom- 
ing switch to HOMING. The usual transmission 
time is around three minutes. After you have 
placed yourself on course, return the switch to 
COMM, acknowledge via VHF, and arrange for 
another transmission if necessary. 

When asked to give a homing, simply tune 
your VHF to the correct channel and set your 
switch to TRANS for the required transmission 
period. 
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Homing on a Ground Station 

You tune in on the station equipped for VHF 
homing in the same way that you time in on 
another airplane. 

Since the system has no cone of silence, 
check the position of the transmitting station 
visually or use the foUowing checks: 

As long as you are approaching the station, 
if you turn right you get a D signal, left a U 
signal. If you are past the station, the signals 
are reversed. 

Nearness to the station is Indicated by an in* 




crease in signal strength, a narrowing of the 
on-course signal, and garbling when over the 
station. 

Additional Chocks 

Remember: K you suspect you are flying 180 
degrees from the transmitter while receiving an 
on-course signal, check by turning your plane. 
If the normal position of the D and U signals 
are reversed you are indeed flying away from 
.your objective. 
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If you should happen to be 90 degrees from 
the transmitter when you first pick up a horn- 
ing signal, it is possible to receive a false on- ^ 
course signal. 




If you receive an on-course when you first ^^ff^ 

tune in, check its authenticity by turning your ' 

plane to both sides. If it*s false, you will receive * 

the same letter signal, inasmuch as you are in .3^ 

the zone of that particular letter. • tfi 

47 ■^■■M 
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Tail Worning Radar 

From the N-5 on, the plane is equipped with 
a tail warning radar (AN/APS-13). Operate 
the equipnrient with a switch box on the right 
side of the cockpit. 

With the radio on, a light bums and a bell 
rings in the cockpit if a plane approaches you 
from astern. The range is 800 yards, extending 
45" above and below, and 30° on each side of 
your plane. 

When you are 3100 feet or less above the ter- 
rain, ground reflection may make the signals 
continuous. 




V.I ,r '^'i If ♦«■.»•. ^r- 



klflhr Side No. 12 




WW/ 



200 YARDS -M 




Tall WQrninB Light 

4» 




Tail Warning Antenna 
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Your plane is equipped with IrF, used to 
identify you to ground stations. Ttie equipment 
is confidential and will be expiain^ed by the 
CQPtoiuttications officer. - ' ^ 



2.; The ox^ygeW 
oxygen Txiaski 



3imcH>ph^ne m the 




Mlerophonw 

;r Two typ^ of microphones s^re used: 

V < - L The thro£it mike worn around the neck 



Attach either mike to the radio set by con- 
necting il to the proper lead on the right side 
of the cockpit. 




■ -'/V>.oV^'J^^•:■■ 
v'i?.':'v-;.-,-.,','-.v> 



Depress the push-to^talk button on the throt; 
tie to talk ■ 



The headset, used with both niikes, ^!onsist^ 
of Jjhones placed in cups in the helmet over 
each ear, joined by connecting wires. 



'mi 
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external lighting system on the 
consists of the landing light, recognition lights, 
and the three position lights. 

The landing light is flush-mounted in the 
lower surface of the left wing, about three feet 
in from the tip. Control it with the switch on 




I>^^^^.- 



LAND 
EXT. 



the main panei^u^mflRe^lSre^ EXT, 
OFF, and RET. The light comes on auto- 
matically when extended and goes off when 
retracted. Leave the switch in RET for a few 
seconds after the hght goes out to insure that 
the light retracts fully into the wing. 

If the hght is even partially extended at 
speeds above 160 mph, it causes burbling under 
the aileron. If you should encounter this buf- 





feting of the stick, particularly while gaining 
speed through 160 mph, check the position of 
the landing hght. 
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The recognition light control box is mounted 
on the right side of the cockpit. The lights are 
set in the lower surface of the right wing. 




The wing position lights are set in the leading 
edges of the wing tips and the tail light is on the 
trailing edge of the rudder. There is a switch for 
the wing tip lights and another for the tail light. 
Each switch has three positions, BRIGHT, OFF, 
and DIM. Use the BRIGHT positions for the 
traffic pattern and the DIM for formation. 




The wing lights are hard to see in formation 
unless you are weU out to the side of the lead 
plane. When flying night formation, always 
hold a position which will enable you to see 
three lights on your leader's plane, the wing; 
light on your side, the exhaust glow at the ^ 
waste gate on your side, and the tail light. 




A swivel-mounted fluorescent light on the 
right side canopy rail and a cockpit light on top 
of the circuit protectors panel make up the 
cockpit lighting. The rheostat control for the 
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fluorescent light is on the circuit protectors 
panel. There is a three-position switch on the> 
main switch panel for the cockpit light, ON/^ 
OFF and a spring-loaded position, MOM, for t 
momentary use. Adjust the hood on the cockpit i 
light for different degrees of illumination. 
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A$ you adjust the K-14 gyros<2vpe gunsight> it 
ao tpmatically gives you the correct ] ead and 
shows you, tJie j-an^e of the target In other 
words, it*s the answer to a poor deflection 
shooterV: prayer. ■ " v;-^Vv..v,- 



Though exeeedmgly complicated isxi&cmUyi 
the sight is easy tQ operate With a little pra^tiiC^, 

Actually, the contains 2 sights: The 

cotnpeB^^tmg sight ^ and ao ordinai^^ fixed ele# 
trical s^ght In the fixed sight, a cross has b^<^ 
substiruted fof the pipper. . " 

The fixed ^ight inay be UsfKi alon^, but oss 
diterily the cros3 is ernployed <with the rmg 
extinguished ) to shdv^ the ajniount of lead the 
gyro Eight is allowijiHg. - ^ 

The gyro sight consists of a dot surrounded 
by six sJT)aIl diatnondi*^. Your probiem is to • ^ ; • ' 




place the dot squarely on an enemy plane by 
maneuvering your Thunderbolt, and keep him 
properly surrounded by the six diamonds until 

i| ; you shoot him down. 

Il/; Here's how you do it: 

W> On the front of the device is a span scale, 

sj": reading 30 to 120 feet. Set this scale to the wing 
span of the enemy plane. It's a good idea to leave 
it set at the wing span of the enemy plane 
you're likely to encounter. This forethought 
might save a couple of seconds at a critical time. 

In case your aircraft identification is feeble, 
set the wing span as follows: 




110 FEET, FOUR ENGINE FLANE 



On your throttle is a twist grip. The grip is 
attached to the sight by cable and pulleys, 
ending with a range pulley containing a dial 
calibrated from 2400 to 600 feet. 




When the twist grip is full counter-clockwise, 
the indicator points to 2400 feet on the dial. As 
you twist the grip clockwise, the indicator 
shows the range shortening. 

RESTRICTED i W 



As you maneuver to place and keep the dot 
on the enemy, use the twist grip to adjust the ; 
reticle of diamonds, so that the inner points 1 
surround him. You must keep the sight on the ' 
target for one second before firing to give the^ 
sight time to do its work. Fire a burst of at least ^ 
two seconds. > 

You may have a tendency at first to use a ; 
hexagon formed by inner points of diamonds. ' 




Curb it. Use a circle passing through the inner ' 
points. ^ 

When an encounter is likely, keep your twist 
grip on the minimum range of 600 feet. Also< 
place it in that setting when shifting from one 5 
target to another, ^ 

Leave the grip in this position, imtil the dot , 
is on or near the target, then twist the grip to > 
get the proper frame. This procedure reduces.' 
over-ranging, prevents over-correction, andi 
gets you set to fire quicker. Z 

Wlien a plane is at right angles from you— a.^ 
90^ deflection shot—you can*t use the diamonds^ 
to span the wings, even if the plane is banked. ■ 
On most planes, the distance from the cockpit: 

5*; 



Corr«cf<-You hove exoct range now. Firel 



Incorrect— Dot if not on target. 







Correct>-Circie of diamonds corresponds to tar^- 
get's wing span. 



incorrect— Circle of diamonds is too large, mak- 
ing ronge and lead angle wrong. 






Correct— On broadside attaclcs the circle should 
be a trifle larger than length of fuselage, as 
wing span is greater than length. 

.54 



Incorrect— Imaginory circle formed by inner tips 
of diamonds should correspond to target's wing 
span. 
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to the extreme end of tail is about half of the 
wing span. Therefore, place the dot on the 
cockpit with the imaginary circle touching the 
tail. 

Note that circle is on extreme end of tail; not 
just in the assembly. 




If neither the wings or fuselage are at right 
angles, make your imaginary circle slightly 
larger than the plane to compensate for the part 
you can't see. 

If wings and fuselage are at 45*^, allow 1/6 
of the diameter, or 1/3 of the radius, on each 
side of target, ranging on the tip of the wing 
and the tip of the tail. This is the maximxmi 
allowance. One-tenth of the diameter of the 



reticle serves for most purposes. 






1^ 







When the separation of the fixed cross and 
the dot shows that a long lead, arovmd 85 to 100 
mils, is being allowed, any small ranging error 
is magnified by distance and makes long range 
firing improfitable. When only a short lead is 
indicated, small ranging errors are unimportant. 
Fire at maximum range. 
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When closing in on a target at ranges of lesft 
than 600 feet, ignore the diamonds. Keep the 
dot on the target and you'll shoot it down. 

Both the gyro and fixed sight are seen on a 
reflection plate. They are focused on infinity 
by means of collinator lenses. Parallex has been 
reduced to a minimum, allowing you to move 
your eyes without encountering an apparent 
shift in the relation of target and reticle images^- 

Operating instructions: : 

1. On any plane equipped with a K-14 gun*« 
sight, before starting the engine, place selector 
on FIXED and GYRO. 

2. Place gun switch on GUNSIGHT an<| 
CAMERA. 

3. Turn on battery or use outside powe^ 
source to start gyro. 

Note: To avoid damage, gyro must be run* 
ning during every takeoff and landing. You 
turn it off only in the event of failure. 

4. Turn selector to FDCED-Only ring anct 
cross should be reflected. 

5. Turn selector to FIXED and GYRO-The 
ring and cross, and diamonds and dots should 
be reflected. 

6. Turn selector to GYRO (only diamonds^ 
and dot should show) . 

Note: Diamonds and dots should be clear and: 
sharp. 

7. Check that masking lever eliminates thct 
fixed reticle. tj 

8. Check dimmer control— for regulation of 
brightness of reticles. 

9. Check twist grip. Full clockwise range dial 
reads 600 feet* Counter clockwise— 2400 feet. 

10. Check lamp bulbs in flight. Open lamp: 
compartment Feel bulbs. A cold bulb indicates 
bulb has not been burning. 

11. In flight, adjust sun shades. 
Operation of the gunsight gyros affects the^ 

magnetic compass. A separate compass correcl 
tion card is mounted on the instrument panel 
for use when the gimsight is ON, Be sure 
use the correct card. :v^ 



Armament 







Guns 

Much of the Thunderbolt's record is due to 
its devasting fire power. The plane carties 8 
M calibre machme guns, 4 in each wing. This 
Is 2 niore guns than the design load, tut pitots 
have uniformly found those 2 extra gum m<Mf« 
than v;^elcome. 

The maximum load is 500 rounds per gun, 
but usually with 8 gims 267 rounds are carried. 
Find out how many you have before takeoff. 

The guns can be charged only on the ground. 

To fire: 

Adjust gun switch on the main switch panel 
to GUNSIGHT, GUNS and CAMERA. 

Press trigger on the stick. 

The guns are boresighted and harmonized to 
obtain the proper pattern of fire as viewed 
through the sight. The harmonization u^ed will 
vary under different conditions and in differ e^tit 
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comb^^ alignment of 

|y^i|tV^ guns jbefore takiiig off on a firing misSidii; 

I' 1. Do not use gynsight as a hanfi^ 

'|!\; 2. Do not permit anyone to take hold of 
v^^^ ; W tube when climbing qn a wi^^ : 

^#^'^.ifiUi.li' Eoy Hecit Control 




Tile pi4#f i?ai^ of two 1,(M>6^| 

lb. bomfe (one under each wing) and a 5004b^^ 
bomb under the belly. The bombs are mounte<t;i 
on the shaekies that carry the external t^nk^^i^S^ 
The bombs Cfrdinarily are released electrical^ ^ 
ly by a button on top of the stick, but they i^atlfi 
be dropped maoually. ^ 
You arm the bomb^ with the thfee handles^ 
on the floot to your lejft | 




jii When tile handje is in normal, or do^yn, gun 
! heat is or^; To stop gun heat^ puii the han<U^ 
upwaitl. Leave the heat on except when firing 
on ground target At altitude, you need the 
beat to keep the oil loose in the gtms. 



V-:.. 
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6uf» jComorcf 

The camera is located far out on the leading 
edge of the right wing. 

The camera is turned on in conjunction with 
the gunsight by means of the 3V/itch on the 
switch panel and is activated by pressing ti>^ , 
trigger on the stick* 

The switch has three positions: 
GUNSIGfrr, GUNS & CAMERA 
OFF 

The last position isnsed for camera gun^ 
When practicing camera gunnery^ assess your 
pi<i:tures as soon as possible after a missionV 
"^iii^tt get out of it if the events 

5are ir^A in your mind. : 

Take good care of your camera. Remember 
that most comljat victories are allowed on the 
ba^ of pictures, : '^ f;;^^^^^^ 



iPtiU up and turn counterclockwise to arm.^ 
To return the bombs to safe, turn clockwise and ^ 
push in; From the N*15 on, the bombs are armed; < 
electrxcally with the same toggles used to re«^^ 
lease chemical spray. {See Instrument Panel<? 
of-mW; -l^--^--' '^ 

To drop bombsi ■ ^^^^^ 

. • Safety switch: READY ' ; : • • • ' '■'>^^^ 

Selector swit^ > 
Releai^e switches: As desired, ;| 
Use the button on^^ stick to drop bombs, 
If you don't drop your bombs» return th^^j 
switch to SAFE, Tiirn the selective re-l 



lease switches OFF. ^ 
IMPORT ANTr If you are qarrying any tj^^ 
of load on the bomb shackles, make siire thait^> 
the safety switch is SAFE before landing.:: 
Otherwise you might jar yout load loose. Hiii^f 
could be very embarrassing. . , . 5? 

To release bombs manually: % 
Pull the manual release handles adjacent W| 
the parking brake. 

Elefore releasing bombs, bie stire' the 
handles are where you want them. ^ ^ 





iCSf^^fcj^' Ci^r^.Win iiu b« j<ytb tiynk i^- 

teas6 switches ar(* oil. Wub xhem ori, ii you 
should ineciv^rtently pre3$ the button on yotir 
^^^^^^^ drop the spray tanks. 

Prom the on, you can caxrv 16 xock- 

ets vnder the wings. You govern yqiur fife wHh 
; a rocket selector panel. - 
; 'V', ' To- use:' • ■ : '/^'' ■^ -'-y':^/' " -y-'.y; ■ 

On annamen*: sjeJector switch p^ei: ixitn 
selector sw^^ KOCKETS. llib sends cur- 
rent to Oie Hrt^ket sel^ 

Ttim sajfety switch: READY ^ 

Oh rocket selector panel: Adjust ALTEJl- 
NATE^DUAL>wltch/ 

\i^Tien the iiwitch is tip, you fire rockets singly, 
alternating between wings. 

When down, you fire two rockets at ^ time, 
one from ea<db wing. 

Place RX switch to SmGLE or AtJirO as 
desired. 

When on SINGLE you must press the button 
each time you fir?e. On AUTO the rockets are 
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released in tram as long as k the firing 
button depressed. 

Set the number of the ro«:::jcet to be fired in 
the counter window with the RESET knob- A 
cmmter chart above the panel enables you to 
keep, track of the number of rockets already 
expended, whether firing in dual or alternate; 
/T^ the bookkeeping straight^ you must 
stop firing and reset the number in the couiiter 
Window when switching from ALTERNATE 
ta DUAL or vice versa. 

It*5 done Uke this: Say^ firing 
ALTERNATE and the counter reads **7.*VLook- 
ihg down to the "Fired Aiteniate" column, 
t»<5tice you've fired 6 rockets. Since you*re now 
going to be firing your rockets two at a time, 
you must reset youi: counter for that r^te of 



ftre, Look in the 'Tired buaF' column for tkn^ 
proper counter setting with 6 rockets gon^l 
You'll find the counter reading is ''4.*' Reset tb^*' 
counter to that figure. I 

Suppose you want to change from "DUAI-.^ 
to **At*TERNATE" firing and the counter wini • 
dow reads "5.^r Reading in the * TOE DVAL^' 
column you'll holice yduVe discharged 8 rock- 
ets. Locate in the '^FIRE ALTERNA^IE,^^ 
and observe that number *'9^ is the rocked cott^ • 
ing up, according to the COUNTER REAXKS 
column. Reset the cQUnter to that ftgure> 

Set toggle switch to DELAY or INST, as de- 
sired. When set on INST., the rocket explodes 
instantaneously on impact. On DELAY, a fuse is 
set and the rocket penetrates the target before 
exploding. 
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Here is the N's demand-type oxygen system. 
It's used with the demand^type (A-14) mask. 

Your mask will be fitted by the personal 
equipment officer. It must be sufficiently tight 
to allow not more than 5% leakage. 

Join the mask to the regulator hose with the 
quick-disconnect fitting. The regulator has two 
valves. By turning the EMERGENCY valve 
ON, you get a large flow of oxygen under pres- 



sure. The position of the AUTO-MIX valve de- 
termines whether you get air and oxygen mixed 
in the proper proportion or pure oxygen, deliV'*: 
ered on demand. 

A gage on the panel shows you the amount 
of oxygen aboard. An adjacent blinker flovyp 
indicator keeps time with your breathing to 
show that oxygen is being delivered. 
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During your cockpit check, ixisrpect tfae 
gen equipm^t as followst 



Ma$k 



1. Clean arAti free of fom 

(Wash the mask penodlcally with mild soHp 
and water, wipe with a soft cloth, aiid ieave in 
airy spot to dry thorcmghly.) : ' " 




ered. (As fXfU &te on the ground, you should get 
almost pure air.) 

4. Check the ^age for pressure. Y^u require' 
at least 400 psi. %i^'t 

The system was designed for use with the': 
ALTTO^MIX in the ON (NORMAL) positicKa:^^ 
Hiis keeps you from wasting your oxygen sup^'i t 
ply by using pure oxygen when a nifxHw of ^ 
air and oxygen does as well; The proper miitiure^ 
is obtained autorxiatically at all alt« tiides. Dor/t' 
turn AUTG-MIX OFF (100%) above 3O.0de:^^ }% 
feet You^!'^ ali^e^dy getting pure o;<ygen, and:. 1 
to do so sacrifices the advantages of the auto* i/J^/* 
matie gystenu \ . V ■ y| 

If you ^n't get oxygen on dejm^nd^ with the 
AUTO-.MU< eitiier ON or OFF (NORMAL o^C 
:^^^li^AW>% ) x turn the EM^^ 
% 



^j-^M'-- 2. Hold the pSilm of your hand over the hose 
outlet and mhaie tiormaily. There should be no 
i^^'-'i leakage around the edges> - . 

^ 1. Male end on th© mask should fit snugly 
into the female end attached to the regiiiator 
hose. Tfie connection sliould withstand ahout a 
lO^pound puU, 

Noter Clip the hose to your shoulder harness, 
not your parachute harness. You tnight forget 
the clip in case of a bailout When fixing the 



^^S|; ic]ip, see that there are no kinks in 1he hose or 
^>l^i?J'i?''Str^iin the 4!c>nnection. 



m 



m 

mi 



If at any tirne y<>u arenH getting oxygen^ 
ahvays suspect a parted cohnection/ Your body 
movements rni gh t bring i t bou t. : ^ 




Clip oxygen hose to shoulder homestr 



1. See that the knurled collar holding the 
hose to the regtdator is tight, 

2. Turn Atji»~jfec (100%) 
; V Note that the blinker operates. 

^ 3. Tarn the AU^O^^MIX valve ON. (NOR- 
MAL.) When you breathe normally, tli.e blinket 
should show that little oxygen is being deli\^ 



' hdmets, to afford quick fi^^dwoy 



a steady flow under pre^suV^e, If you detecfe' 
fumes in the cockpit, turn the AtrTO^MlX toj 
OFF (100%) to shut Qutoutside air If you h^v^^ 
become dizzy turn on the emergency Hoy a fev^ 
moments to clear your lungs. :^ 
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Wlien usiag your oxygen on EMERGENCY 
continuously you'S'e got to get downstairs. The 
supply won't last lorig. 

In extremely cold weather, when the tern- 
perature in the cockpit may be below freezing, 
squeeze the face piece occasionally to check on 
ice formation. If prejjent, manipulate the mask 
to break it up. 

The five small (D-2) oxygen bottles shown 
in the illustration each hold 500 cu, in, The two 
large bottles (F-1) hold 1000 cu. in. each. When 
used with the AUTO-MDC valve ON (NOR^ 
MAL) the supply lasts approximately as fol- 
lows, at various altitudes' 



4 A^^^^^^ 




: ■ 15,000 fee! 


1 2 hours ■ ' 


1 20,000 feet 


10 hours 


25,000 feet 


8% hours ^ 


30,000 feet 


9 hours 


[• - . 35,000 feet 


1 3 hours ^ 


40,000 feet 


17 hours v'f: 



i 



Notice that the consumption of oxygen 
creases, steadily up to 30.000 feet as the AUTO 
MIX uses more ox3'gen aj>d le>$ air to keep a 
proper mixture as the air becorne:^ rarefied. 
Above 30,000 feet; the consumption iitaris to fall 
off and the supply lasts longer. Thi.s i.^ because 
outside atmospheric presiwe is not sufficient 
to force oxygen irtto the blq<>d stream , 

Thus, though fMe AUTO-MIX is metering 
you pure oxygen above 30,000 feet, ytuir supply 
will last longer than it v^^ill at 25J)00 i*^et, 

Oxygen is literally your life in high altjtude 
flying* Read your PIF and listc.»n cao^-fully to 
your persionai equipment officer's explanation 
of anoxia, the proper use of oxygen^ apd all de- 
tails pertaining to the system, . , 
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change of attitude, turn off the autopilot and 
take over the controls. 

You do not engage the autopilot before reach- 
ing at least 2,000 feet, but the gyro instruments 
are used from the ground up as ordinary flight 
instruments. Procedure: 

Before takeoff. 

1. Turn control switch on the artificial hori- 
zon gyro to "INST.," setting the gyros in mo- 



mmm 



A 



tion. On the autopilot the gyros are electrically 
driven and required about three minutes to 
work up speed. 

2. See that the artificial horizon gyro is un- 
caged. 

3. With course setting knob on directional 
gyro adjust the dial until the heading corre- 
sponds with the magnetic compass heading. 

4. Uncage the directional gyro. 
In flight. 

1, When flying level, place the miniature air- 
plane and the horizon bar in alignment. 
To use autopilot: 

1. Gyros in operation as described above. 

2. Trim the plane to fly hands off. 




(Now is the time to trim the plane. Do not 
touch the trim tabs after the autopilot has been 
turned on.) 
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3. Set the three sensitivity controls to the 
left of vertical (between 9 and 11 o'clock). 
Bear in mind that these controls regulate the 




speed of your plane's response to correction by 
the autopilot. Don't adjust them near the 
ground (you may get a sudden change in atti* 
tude) , and when you do make an adjustment to 
eliminate flutter of controls or a tendency of 
the plane to hunt, move the knobs slowly and 
cautiously. Never tixm them fully clockwise or 
counterclockwise, 

4. Turn control switch to "SYNC." - ^ 

5. After one minute (to allow servo-amplifier 
tubes time to warm up) , turn ON-OBT switch 
to "BLEED." 




ew. 




6. Turn the rudder trim control knob in one 
direction until the indicator moves in same di- 
rection, then align the indicators. 




.■I 
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ane back an your itiag- 
the rudder trim knob. To, 

gyro: ;. ' v^.-. ^ z -.^ 

1. Turn >^0fttroi iswit^^^ to SYNC. 

2. Turn ON^OFF control OFF. 

3. Turn av -piane to correct magnetic compass 
leading, 

4. Cage directiimal gyro, set to agree >yith 

compass heading, uncage.; * 
5i R^-a3isn indicato^rs, if ni^ce^sary, 
6. Sbwiy turn ON-OFF control ON. ^ 



^' ^^^^ control switch to AUTO, ^ • 
- To take the auiopiJot <5ut of (^peralion y\ 
turn the ON-OFF control to OFF iixxA tj 



'K^nember: Once yoii turo ihe autopilot on;, 
ihB Indicators control the aUitude of your plane. 
If xh^y -are not in c^djustrperit v/hen you tun? 
the control on, yoUr plane wUi imrriedj^^tely 
respoad to theii* actual settog.. 71^^; re^^ctioh 
i:i^;^^^y be. ^okntv .'\ .t/V^ jJ^/^v ■ ■ ' 
^010:^^ :' pomter musrmcS»Ve m tl^^ 

^feSf^:^^ As^ust the aileron and ^levixUtr i^ntn^on- 
" knoH unti^ ar^; hned Up> 

Slowly turn ON ^OFF c^n^U^^^ ' 
9^ Turn cprttrol sv/jtd^ AUIXJ^ ' : ; ^ 
W Trim plane \vith conUi^l kiiobs^ 
ChK-ick the direetiofxai ^yro cVery 15 or 20 
mmutes: The: gjTO 'Under^^^ 
cause of rotation af the earth ^nd mechanical 



you 

control switch to INST. If you v/t^4 to ^hui 
down the instruments too, turn the control' 
sWitth OFF arid cage the gyros< 
IMPORTANT^: Never turn the control :switch:^ 
to INST before turning the on^oflf control OFF. > 
It you spi0 a gyro, quickly turn the on^nff - 
control OFF and right your plane manually, 
Cage both gyrb^ to restore their equilibriurn^ 
and th<^n use ^is desired, 

n: !p& : -:^ - : : ^ 

I'J^irty pounds pressure on the controls wil? 
ovevpi:fVveA:^ the s^utopiiot If you use the auto- 
pilot through a long cUnib or des^^ disengage 
it every 10,000 or 15.000 feet - r£-trim the plane 
and engage againv : ' 

When r^ady to drop ex tem&l tanks, take over 
the control yourself, ietiison the tanks, retraf^t 
and turn it back over to George, , ^ . : ; 





' Gl0ves . 

• ■ 'Oxygen 'ni^:^ . ^; 



The m^sk; isf Vvom aU flights^ to a^GAj|tqm 

you to it and io protect your face hi caHe of fife: 'fi^vj^^V;^^^^^ 
' ^ ; gloves as a Are protection aiwi tp fire- v^^^^ 'r-V ' 1 

^ • Sikmti^ fejQuckles, which ate inevMabl^ vl ;ff5^ "^Z 
ivithout g]ov«^s. Use your goggles when needed. ," 
Do jiot w^ii commercial polaroid gksses. Use K 
: VC»^ The knife is carried to ^ 

\ : pXAi-^cture your cltnghy should ii 6Kr<^|rien|:4ily ."^ : 

: vinftated. It must be woni i^: ci^TJ 

V;;":i^«^chcd eajsiJy, pin^feralily W ^^f^^^^^ f Q 
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Anfi-G Siitt 



Arm Rests 





iPllihcs ft^m thi^ N-5 ojfi ^re equi|fl?ed for lise 
of the AjtiU-G suit. Tlie ^it, kntiWis olScialiy ^ 
the Type Pilot's Pnearriatk Pf e^suri^ Stail^ 
C'Ommi$ of five bladd^s spaced tt3 x*x(;fr pi^es^-- 
3ure against your calves thighs md ^^hdpmfm 
l^^^ito ke^p blood in the upper part of ^'<vt^^ t»r^ 
ftft reduce the iikelihDuii of '^blacitm^ x^al- 

The bladders are inQated by ei«bd.usf honi 
' the vacuum pump. One ptiupd of jj^^s^i^^ a? 
forced into the bladders for every oi jniii ont 
acceleration in excess of 2% G's> l^ou fei^xt the 
^fe^;^^^^^^^ to a quick disscorintsct valve on the left dide 
^l^'^^^ ^'of the seat. • ■ • ."".^X 

The ficcaiei^atueter ois ihf*, i\msiusn*2^i 
^'^ /.^i records tht> number of G's you puJl on s rnajf^^a- 
^:|;^<!!^er. THis ini^U^-^u^mmt hs/4 ftmn poiifif^;' arj<J. 
auxiliary poiriters** that rTOialo fi^^^ 
T£^s^t; at the maximum positive or iieg^CiVe^^ 
readrng^^iittsii*^ hy thr- main pointer. 



^i^^AS',^ xeduce ft^^jgri^ long tiigh^s^ ft^i^ient* i&bi 

flare G^n Ad^ipf^ 

Ail openlxig 113 the ngbt side of tho caKkiifAi, ii;v 
fitted to hold the mu?^)€^ dt jr'o\ir pi^i'l^^ 

compartment to the rear oi your map cs.'S^f iii?.-.' 
acnrt ; the muzs^fe, i|r . .^nvl pu0 t 






Filot's 

Freflight Chetl 



The preflight check starts before you reach 
your airplane. Survey the proposed taxiing 
route for any possible future obstruction, such 
as a fuel truck about to move. Study the ramp 
area for stray equipment or rubbish and rags 
that might be blown into the airscoop or tail 
assembly by prop blast. 

See that a ground crewman is on hand with 
a fire extinguisher and portable battery cart. 

If the plane has been standing for more than 
two hours, instruct the ground crew to puU the 
|:: prop throu^ four blades. Two complete revo- 
lutions of the engine are needed to clear the 
lower cylinders of oil. 
' A complete circuit of the plane, starting at 
V the left wingtip, is required to check the P'47N. 

The sketch shows your route as you check 
the following items: 



i 
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1. Pitot tube—Cover removed. 

2. Navigation Ught~For cracks and cleanli- 
ness. (Same check on right wing.) 

3. Landing Ught—For cracks and cleanliness. 

4. Guns— Plugs inserted and blast tubes snug. 
(Same check on right wing.) 

5. External wing tank (if carrying) — For 
firm connections and soUd bracing. (Same check; 
on other external tanks.) 

6. Wheels-Chocked. ; 

7. Turbo waste gates— Open. (Same check om 
other side.) 

8. Tires— For proper inflation and alignment" 
on wheels. 

9. Oleo struts— For some extension. (Exten-* 
sion varies with loading.) 

10. Inspection plates— All closed. 

11. Propeller— For nicks. 
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12. Airscoops— For foreign objects. 

13. Leading edge of wings—For dents. 

14. Camera glass—For cracks, scars, or yel- 
lowed appearance. 

15. Ailerons— For foreign objects. 

16. Fuel drain cocks— Safetied, 

17. Intercooler doors— Open. (Same check on 
other side.) 

18. Radio antenna— For proper tension and 
security of mounting. 

19. Tail surfaces — For damage or foreign 
objects. 

20. Tailwheel— For proper extension. 

21. Interior of supercharger flight hood— For 
accumulated oil or dirt. 

22. Canopy— For scratches, scars, dirt, or oily 

film. 

The outside bead of the tire tread, under nor- 
mal loading, should just touch the ground. A 
line painted from the rim to the tire indicates 
proper alignment. If the line has parted, strain 
is being placed on the inner tube valve stem. 
Write up the lack of a line in Form-IA, 



Fire Prevention 





Lack of proper oleo extension to cushion a 
landing places a terrific strain on the tires and 
wings, A blowout or weakened wing structure 
may result. Any time the oleos are down^ 
therefore, instruct the crew chief to check them. 



iPiliili 
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To inspect the supercharger hood, you must 
squat and look inside. A film of oil doesn't mat- 
ter, but wipe up any large drops or small pools. 
Hot exhaust gases ignite such accumulations 
every time. 

See that all three drain holes in the hood are 
unstopped. The holes prevent oil from collect- 
ing. 

As a pilot new to the N you may not know 
whether nicks in the prop, dents in the wing, 
oil on the plane, or other defects are serious. If 
you are in doubt, call the engineering officer. 
You are entitled to be satisfied with the condi- 
tion of your plane before taking off. 

Here's a Hp: If a plone \% generally dirty, in- 
spect If with utmost core. Such a condition de- 
notes sloppy mointenonce. 

The first pilot of the day has an additional 
check: The battery drain jar, reached by un- 
fastening the cowling on the right side of the 
accessories section. 

See that the inch-thick pad in the bottom is 
well saturated with neutralizing fluid— sodium 
bicarbonate and water. The fluid neutralizes 
battery acid that bubbles up during flight. It 
must be renewed every four to six flights. 

Inspect tubes leading from the battery for 
kinks or bends. Battery acid causes these tubes 
to kink easily. See that the opening of the im- 
pact tube, protruding from the lower right side 
of the accessories section, faces to the front. The 
tube keeps the proper air pressure in the jar. 

Unless the drain jar is properly maintained, 
excess acid creates combustible gases in the bat- 
tery, or weakens other parts by corrosive action. 
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Cockpit Check 




.:?v> ' ... - 



\ Enter the N frora the left, u^ng th<? l^Uilt-m 
hand- and footholds; Den^t st«p fjn the wing 
flap. Open the canopy using the release iatch 
located below the canopy tall. 

Unlock the controls and waggle for freedom 
6f movement, then settle in the seal^ K^ 
Form 1 and Form iA fmm the clsta cas^-^F^ 
lA is your bible on the plane's conditionv If you 
don*i understand what any red diagonal or red 
dash signifies, ask the crev; chief or engineering 
officer to explain. Nobody has been killed yet 
for asking questions. 

Never fly an airplane that is carrj^ing a red 
•cross, ■^^ . ^. • '^^ • ■- . 

Before signing an exceptipi^al releasej k^ 
what you are signing. 

Unless the preflight box has been imtialed, 
don't stait the engine.^^ 1^ plane hasn't be^n 
preflighted. 

The servicing section shows the quantity of 
fuel aboard. Here is whejre^ y^^^ get the aeeurate 
information. 

The **Remarks: Pilots and Mechamcs'- section 
contains the comments of the pr€?cedlng pilot. 



an entry be clear cind concise?. If necessary, 
elaborate on the trouble when talking witli the 
crew chief, but do not omit any important 
jCK^int from the Form ^1^^ 

the forms, examine the case 
for the fbJUnwing publications: 

Radio Facilities Charts 
T. O. 01*65BD^i: 

Fasten your safety bteit and shoulder hamfess. . 
Tighten the harness straps sufikieritly to keejp -^5^1$ 
yiem on your shoulders during normal move-; 
ments, A lever on the left side of the se^t en- . 
ables you to lock and uiilocfe the harne^s> ■■ -'^ 

the h^ess for the takeoff: v 

V •.^■.- - L ■ - -r-:^::0 



■m 

m 
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Adjust iiie seat with fee lever on the right 
Side, to maximum height/ for taxiing. When- 
ready to take off , reaidjiiiJt as desired. 



i>l»^4i|fc^^^til it becomes second nature. 




Regulate the rudder pedals for equal exten- ; 
sion and complete control at extreme posit4X»nSv ^ 
Arrange the mirroi for rear view. 
Lock iJie brakes by ptilimg out the parking f; 
brake handle (on tbe lower center edge of the ^ 
instrument panel), pump pp the brakes and ■ 
then depress the toe tread of each rudder pedal. 
Check the ratchet on the inside of each pedal 
tor determijfie the extent that each brake has \ 
be^a mgaged. Release the pedals and then the >t 
handle. • 
To release th^ brake, further depress the toe? ■ 
treads, iSisengagjng ihe ratchet ^ 
M^ke tt<e eockpit check from left to right» • 
performing it in the same manner each tirne'^^ 
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Rudder 
Elevator 
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3. Flop handle . 

4. Landing gear hqnidte 

5; Mom fuel selector . 





OFF (unless needed)* 
Set for takeoff ; 
N (neutroi). 
TO (takeoff). 
N {neytrolK 
UP (lull forward). 
DOWN ( wtth safety lotcfi in 
place). 

MAIR (Ort N-IS and subsequent 
series, also turn external se-^ 
te€ter ciHk to EXTERNAL OFF.) 
OFf^ (f till rear). 
Cracked one lnch> 
INCREASE RPM (full forward). 
IDLE CUT-OFF (foil rear). 
AUTO- . . 



.■•6. Supercharger control 'i^ijj}?'':*:'^*^^^^'?:^ 

7» Throttle V . . . .... 

9, Mixture control . / '--^^^'-l-^'::^-' 2 - \- ''\ . 

10. Propeller s«9f«ittor switch 

11. Autopitet on^ff control OFF, ' ^^^^M^ 
rs. Iriteirrtai wlftgtank fuerpUrni^,v^5^^yj^- OFF.- .^^^^^^-^i^^^M^^ 
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restricted: 
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15. Generator . . . . - . • 

T6. Woler tFiiection switch i . 

17. Gun switch . . , ' . ^ • » * 

18. Guosight , 

19. Supercheirger repufator switdtf V 

20. Armameni switches , . • . 

^-j ' '21. ignttmn switch- , , 

22. Battery (WifcK . v > . ; v 



AUTO. . •"- '"-'^gJ^^;^ 

GOWSfGHT & CAMERA. ''"^'^^'^ 
FIXEQ&GYRO. 
OH, 
Off. 
Off. 

Otsf {OFP if using external power 



m 



23. Infe^fcooter shutters 

24. OUirool^f shutters . . 
is. Cowl W©f>|c ... , 
26v;iWtf«Ti#»r : . . / , ■ v,V' 
27: Fdfking broke . > v 
28. Gyro, flight insfrsiments 
29.. Hydrauiic pressure goge 

30. Fuel . . , , , V 

31 Of) : , . . . . ; 
32, Oxygen pre$sUr^ g^ge 
33« Radios . , , i v 



34. Tail wheel- 



FULL open-manual: 
FULL OFEN--MANUAL. 
FULL OFEN-MANUAli 
SET, • . . 



SfTv 

UNCAGE. ' ::^ V--"::-^^:\-\:"^ 
Operate hand punsp «nd not0 

fhtif pressure ri 
Check oil internal tonks for 

quontityr 
Check for quantity. 
400-450 psi. 

Off. ^ 

AJNLOCKED, 





^1 

y A cockpit eheck^ i^^^ iroiiclad giiarantee 
that eveiytbing is O.Ki Use yout eyes^ ears, and 
r^',;^ ^. nose to detect any uxiUsual ooiidition/ Don^^^ 
^'^y^ a plane With hydraulic fluid on tibe floor, a sure 
^^^^^.iaA^CBidtim of <^ teisk Dou't take off with gas 

f/ '^REST'RiCTED • ' 



fumes, orraw gasoline^ Irv the cockpit/ This is i^: 
fire or explosion hazajtd. While inspecting thej 
cockpit, examine the fume hoot at the hase of^ 
the stick. A tear permits noxious gases to enter/i 
Check the landing gear warning Bjght b^l 
tuxiiing the switch on the switch panel ON. IS^ 
light doesn't glow, ask the crew chief to investi4| 
gate. You need the light to tell when your geajfe; 
is operating satisfactorily. Check the position o|^ 
the push -puli controls of the ventilator and de*^ 
f roster for desired cockpit temperature. 





*^ S--»C*"— 



To- start the engine: • 'i^^s^^ . 

Get acfeowledgmexit TO thief may 

be adjusting a daocte» or tie^^^x^^ have wandered 
offi leaving you no fire protec^^ 



Ji the engine;, doesn't fire within a couple of t l^*^^^/!^ 
seconds^ release the priming toggle switch to ? ^\J;V?^^ 
awid flooding the engiiie. v )^^S^2 

— ^—'^^^ 




Tiaia ignition s^witeh to BOTH. 
FUck stajrier switch to ENGAGE, then OFF. 
to seat starter hrushes on the cortjinutator. 
Energize for J5 to 20 seconds^ 
Engage the starter and prime simultaneously, 
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After the engine Ifires^ In^^V^g the mixture coftr 
irol to AUTO BiCH; Hold the toggle switch in 
ENGAGE for a few seccmds after the engine 
fires. This provides a hotter spark aild is a start- 
^ilig"-ald,. . 

Warm up the engine with the throttle set tQ 
produce 800 to 1000 rpm; 



RESTftiCTf 0 
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Lack 0^ tubn«ititf/i j(*rill dl.^ilfoy jnn 9ri 



Signal tlie crewman to lemdve the chocks, 
. If the engine <|uits, return the mixture c6n;i*c:^^Jr^ 
: trol TDIiE.: GUT-OFF without^ aeja^. ' Raw 
fuel poiij-ing the engijfie, urUess it's 
creates a serious fire hazard. However » if ihe 
engme is lakiiig hold but fee is noticed^ persist y^^^r 
sh starting Once the etigine la running, it will .if0^ 
blcv^ out the flame^?: If necessary, advance thev; 



n you are iising an external p^iwel^^vij^e^ 
turn on the battery switcli aftfer ihe engine 
catehes and signal the ground ct^rewmajri tc/ un- 
plug the ptmer unit 

Keep the engine below 1000 rpm until the 
oil temperature rLses above 40 degrees C. and 
the oil pressure settles between tO 'SO psi.^^O a 
cold engin€*vtbe pressure may mount ta 200 
psi, but it twnes back down after U warms up. 
For scramble takeoff, in combat emergencyK oil 
dUutW/ti msy fee used to obtain pjroper oil pres- 
sure at moderate power. 

Check your fuel pressure on all tanks. (See 
Fuel System section.) Check your water pres- 
sure. 

Ordiii^ml^^ y*>\i rec|uita.^ wixf/i^-i^D 
about'thV^e mini?ie^-- ':■ -i::; ^ 

.•Usin^' tlv*-'?:»%:>r-^vte / ' 

1, w%r i-K-v-t-i. light... 




.r .peed light (If i^stalleic);) 



4. LE,n-;3ifi.g jic'sr bom- 




.•T>-ifcN-.T^:'" 




Keep J^n^ln^ 8vni>inS 



ft 



/ Leay^ the pla^stic dimrner hoods open for 
daylight flights. 

!f plane is equipped vvith autopilot, t^im gyro 
control switch to INST, 

Turn on your radio and get taxi instructions 
from the tower. • > 



throttle to 2000 ipm to accomplish this If the 
fire persists, return the jruxture control to IDLE? 
CUT-OFF and turn selector valve to OFF. 

Don't hold the starter sv^itch in ET^GAGJE 
longer than 30 seconds. Let the starter cool for 
one nxinute, then F*NERGXZE again. 
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Taxiing 



Release your brakes and pump them up while 
moving slowly forward. 

If your N is parked in a congested area, as it 
is likely to be, don't start rolling until a man is 
stationed at each wingtip. The wing walkers 
must stay with you until you are 100 feet from 
the parking area. 

The crew chief guides you out of the con- 
gested area, using the universal taxiing signals, 
as set forth in PIF. But keep your eyes moving; 
the crew chief is merely an aid. You are re- 
sponsible for any collisions. 

Know what's behind you before opening the 
throttle to start rolling. Nobody appreciates 
being caught in prop blast, particularly superior 
officers, and it's awfully easy to blow stones or 
debris into other equipment. 

Always acquire forward motion before turn- 
ing. If you turn on a dime, with one wheel 
locked, youVe certain to damage a tire. 




While taxiing, use only one brake at a time, 
applying pressure with a gentle pumping mo- 
tion. You invite trouble by using both brakes 
simultaneously. 

Use between 800 and 900 rpm. This keeps 
your speed down sufficiently to avoid having to 
jam on the brakes, and enables you to stop 
almost in place. 
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A FUOHT TAXIING PROPERir 
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: Taixi as slowly as you like in the N. Simply 
run up (be rpm every few minutes Xo keep the 
engine from joading up. 

Keep far enou^ behind the plane ahead to 
avoid the necessity dF slarmn^ oa the brakes, 
S *m the opposite direction from that plane, Thi^ 
keeps ii otk yoOT open side. In other words^ zi^ 
when he zags. If you ever lose the ptefe; 
there is doubt in yau3r mind as to iti* t^gct p^:^^ 
tian, $top, Ciit off (he engines nnd get out land 
Iciok^ ii necessary V 

Judge the locaUi^ ci your w^^ the 
taxi strip by referring to the inboard guns The 
guns are appro^timateiy over the wheels. It* you 
run oft the striip, and lOOO rprn won*l move 
youjr plane, don't try to blast clear. You proV 
ably cofuidn't conti-ol the plane after it broke 
<>ut. Cut your throttle and call for a tug. 



Takes!! 



"^^^ ~" 11^. 



CK^«-AU OF rtV' 





If it requires continuous pumping to get 
brake action, return to the ramp. Call a tug if 
you don*t get pressusfe on either or both brakes, 
something is -^rong wth the hydraulic system — 
a leak, low fluid supply, or air in the line. 
Write up any brake trouble in F^^ 

'The V'ilfi handles eaaily on the grciund be-- 
cause of its weight/ wheels, and 
centrally loc^ited CG. But it is a blmd aii*plane. 
To see ahe^d you must S. Don't make the miB- 
take of allf>\Ving your eyes to follow the course 
of your pJiiiie while S^^ing, L^pk into the ai'ea 
opened up. 

Keep both wheels rolling in a turn. 

Keep your bead and eyes out of the cockpit 
aiid cQhstantiy roving. . 

Do not taxi with tJte flaps extended or v/ith 
the tailwhcHl locked. 

If you slam on the brakes, you nose lip, even 
if you are taxUng no foste^^ than a nian wajk»; 
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When lining up for the takeoff check, paric^ 
so that your prop blast won't affect oitter planeji.: 
Head upwiiid to keep dust fron) blowing bac^H 
into your eng'me and to keep the engine cootC: 

Che«sk your wing flaps, then run up the en^i 
gine to 30 Hg and 2400 rpm. If your brakeij 
won't hold this power, return to the line, hy 
tug if they're extremely 

The check: • • ^^^^0?m^mf^ 

Turn the mag switcli from BOTH to It 
(right), back \o BOTH, then to L (left), their; 
Wck to BOTH, The drop on each mag must 
less than 100 rpm. The difference in the drop: 
oa file 2 mags ^j^iould not exceed 40 rpm. 

If you get a drop in excess of 100 rpm but; 
the engine isri't running rough* continue the^ 
runup for « nxinute or so and try again. After), 
you clear the engme, the mag3 may cJieck OKj 
However, if you still get an excessive dropv= 
return to the bne, ;\< 

Check the ammeter to see that the generatoi^; 
is delivering electricity to the battery, 

Check the propeller. ? 

Makr the manual check fii^st. Hold the se)ec->i 
tor switch in DEC RPM until you get a dvop^ 
of 400 rpm. Shift the switch to INC RPM untfll 
the rpm returns to 2400. Return the .switch to: 
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The "N^' flies off the ground from a three point attitude. 



pull back on the propeller control handle 
until you get a drop of 200 rpm. Leave for a 
moment to iiLSure that the tachometer does not 
oscillate more than 100 rpm. Return tiie Handle 
full forward. 

If your prop check is umatis{actojr^% retujr»^ 
to the Itrte^ 

Check the water pressure (if caxTying water) . 

Check the oil pressure (70-90 psi) and oil 
temperature (40.100X\). 

Reduce power to around 800 rpm and repeat 
the cockpit check— all of it— plus: 

Check h^'draulic pressure— 1000 psi. 

Check canopy operation. 

Place oil cooler and intercooler shutters in 
AUTO. 

Set the friction control knob on the throttle 
quadx-ant 

If carry ing external tanks, .^et release switches 
for instantaneous release. (For px'ocedure see 
Fuel System section.) ; 

78 



Make certain the runway is clear, then line 
up in the center. 
Open the canopy. 



Appty power smoothly to 
ovofd excessive torque* 
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L<>cfc the tsilwheel, after roUmg straight 
ihea 4 for a feet, and raise the safety catch 
the landi^ag gear lever so you wonH have 
to duck your head in the cockpit during the 
takedfftun- 

Set cowl flaps cnie^half open ma«tiaIlY and 
leave the switch in MANUAL, 

Apply power smoothly to avoid excessive 
torque* Do not exceed 51" Hg unless you are 
using watei'. 

l*h'^ N Inquires a longer run £hat you are 
used to. You may be teJ^ to exceed the 
red Ene to work up speed Don't do It! Your 
plaaie gt*t6voff the OK using prescribed 

poA^i lumt&: W you draw excessive pawejf, 
you risk deixination and engine failure. 

The N flies off the ground from 3-point 
position at about 100 mph. However, raise the 
talJ about fi inches wbeii it Wants to lift off 
Stay on the ground until reaching a speed of 
around HQ mph. Then lift the plane 
runway llie raised tail and added speed give 
much better rudder control. 

Use rudder, not brakes^ to correct for tortjue. 
Rudder is suBScient and it's brutal on the tires 
to use brakes: 

Develop climbrng speed before starting to 
climb. Be easy on tbe back pressure unti! you 
have at least 150 mpK then climb geritly . The 
plane is sluggish before reaching a eBiribing 
speed of 170-.1S9 mph, {The best rate 
ss: obtained at 155 mph,) 
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If not pushed, the N picks up climbing spee^ 
rapidly You reach altitude in less time by 
getting cJirabing speed fest than you do by 
having your plane labor in a climbing attitude 
with insufficient speed. 

When defixiitely airborne, raise your wheels. 
Do not brake them. 

Don't start your first turn until you have 
built up a safe a^irspeed. 

After wset ting your power for climb, place the 
cowl flap switch in AUTO 

Always S while tilimbi^ Kny 
time you fly itito the altitude of another plane, 
particularly a fast fighter, without scarming the 
sky, you run the risk of a collision. In any 
event, you need the training for combat where 
you must keeg watch ior ho$til^ ai^cra^^^^^^ 



i 
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War Emergency Power TakeofF 

After completing your check, lineup in the 
center of the runway. 

Interconnect the throttle and boost lever. 

While holding your brakes, advance the con- 
trols to at least 30" Hg, turn water switch to 
MANUAL, Release the brakes and advance 
power smoothly to the desired setting in the 
W.E.P. range— somewhere between 54.5" Hg 
and 72" Hg. 

After you are in the air, as soon as feasible 
reduce power below 54.5'' Hg and turn the 
water switch to AUTO. 

This procedure eliminates the risk of the 
water cutting in and causing you to lose power 
momentarily during the takeoff run. (See 
Water Injection section.) 



Maximum Performance Takeoff 





The shortest takeoff run or best takeoff from 
muddy fields results from the use of partial 
flaps. Tests have shown the best flap setting to 
be 20*^, A slightly shorter run is possible with 
30^ of flaps, but the advantage is more than off- 
set by the poor handling characteristics of the 
plane* 

When using military power and 20"^ of flaps, 
you save about one-fifth of the distance re- 
quired for a non-flap takeoff. Takeoff distances 
required under various conditions are listed in 
Technical Order AN 01-65BD-1. 
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If you plan a takeoff with flaps, run the flaps 
all the way down, then return them to 20°. This 
procedure helps insure that the hydraulic pres- 
sure will remain steady against both flaps* 

It's not advisable to use flaps on takeoff unless 
the shorter run Is absolutely necessary. It is 
strictly an emergency procedure, as there's 
always the possibility that one flap may come 
up, making the airplane difficult to control. 
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Emergencies 



Dorl'f raise the flaps until you 
reach a minimum altitude of 
800 feet , . . 

and 150 mph, then milk them up 5 to 10° at a 
time. Do this by snapping the flap handle a little 
forward of N (neutral), then back to N. Ji you 




push the handle all the way forward to UP, the 
flaps wiU probably raise completely before you 
can get the handle back. 




Runaway Prop 

If there's enough runway ahead, stop the 
takeoff. But if you are too far committed, con- 
tinue the takeoff. Once airborne, place the prop 
selector switch in MANUAL and regulate for 
correct rpm. Circle the field and make a normal 
landing. There is no reason to get rattled. Re- 
gard flying in MANUAL as merely a different 
procedure. It's not an emergency unless you 
make it one, 

Blown»out Tire 

Reduce power. 

Fight to keep the plane straight on the run- 
way by using opposite brake. Cut off the power 
as you gain control. Cut the switches if there 
is any possibility of nosing up or leaving the 
runway, i : v 

Engine Trouble 

If the engine misses, backfires, detonates or 
gives any evidence of supplying less than full 
power before the wheels are off the ground, cut 
the switches and return the mixture control to 
IDLE CUT-OFF. Apply the brakes by pumping. 
Hold the plane straight on the runway. In case 
you are running out of field, but your speed 
has been reduced to 70 mph or less, unlock the 
tailwheel, and groundloop by holding one 
brake. However, if your speed is too great, col* 
lapse the landing gear and skid to a stop. This 
is preferable to nosing over or colliding. 

In case you are already airborne, retract the 
wheels and land straight ahead. Jettison your 
external load. Push the nose down to keep your 
airspeed up. 

DON'T STRETCH YOUR GLIDE 

Don't try to turn. To do so is fatal. 5- 
(For procedure see Elmergency Landing sec-- 
tion.) 
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Landing 




2400 RFM 



ANOING GEAR DOWN 



SWITCH TO fUllEST 




On entering the landicg pattern> contact tiie 

tower for iustrucUoas. Use the correct pattern 

itod obey jhe tower unless you &ce in tnsuWe* 

^ that case ymi are the boss. 

. During your first few landings fly a fairly 

lar§e pattern to avoid steep l^ims 

Never make a turn at less than 1^ mph. 

/ Switch to the fullest internal gas tank- 
Check to insure that 4^our isuxture ccnitroi i$ 

Is AUTO RICH- ^c:--' 
liSLEfding gear iever 1X> WN. ^^^'s:^. 



AVOID TIGHT TUtNS. 
IF YOU OVERSHOOT 
GO AROUND 



HIViR MAKI A TURN 
US% THAM ISO MlilS AN HOUR 

While your gear is m jpaption, hydraulic pres- 
sure fails off sharply, but returns to 1000 psi 
when the operation is complete. This provides 
you with 5 check to suppletnent your landing 
gear lights check. 

Tri^ 3'our plane for level flight. 

Advajice propeller i^ontroi to 2400 rpm. 

Open the canopy. 

Keep you? head out of the cockpit, and keep 
lyour eyes moving except for tiie brief Ranees 
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Fly your landing pattern at 150-190 mph. 

Pump up your brakes on your downwind leg. 

Avoid tight turns. If you are overshooting 
when turning off of your base leg, don't try to 
reef the plane in. Go aroundl 

Do not advance your throttle while actually 
in a turn. It pulls the nose up and makes the 
turn too steep. If you need additional power, 
apply throttle before turning or after the turn 
has been completed. 

After youVe made a few landings and gotten 
the feel of the plane, keep your base leg in 
close. Stay above 1000 feet. Complete the last 
turn at 500 feet, or more. Hold an airspeed of 
130-140 mph on the final approach. 

Keep the nose down on the N until you start 
to break your glide. 

Lower your wing flaps on the final approach 
and trim to relieve the resulting nose heaviness. 
You may observe pilots lowering their flaps 
earlier in the pattern, but remember they have 
more time in the plane than you have. 

Carrying external tanks, even though empty, 
gives the plane unstable characteristics when 
you turn with flaps down. 

The N was designed to land with full flaps. 
However, you may lock the flaps in any inter- 
mediate position by returning the flap control 
to NEUTRAL. Check the flaps visually for 
proper extension. Should the flaps come down 
unevenly, hold the plane with aileron until 
they even up. 

Avoid a long, flat approach with power. Such 
approaches are dangerous in case of power 
failure and result in poor landings. 

After you throttle back to start your glide, 
clear your engine at least once. This keeps the 
engine from cutting out if you need sudden 
power. 

Try for a 3-point landing in the center of the 
runway. Land in the first 1000 feet. Do not 
level off too high. The N has no tendency to 
drop a wing when stalled out, but it settles fast 
when the speed drops below 110 mph. If you 
level off too high, add a little power and settle 
slowly. 

There is no harm in a wheels landing, al- 
though a longer landing roll results. 
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When landing behind another plane, be on 
the lookout for prop wash. 

Apply slight brake pressure early in the roll 
to insure that your brakes are working. Do not 
apply firmly enough actually to slow the plane, 
but only sufficiently to reassure you that the 
brakes are ready for use. 

A crosswind landing in the P-47 is relatively 
easy. Apply the methods learned in flying 
school. It's easy to get your plane lined up with 
the center of the runway and to keep it there. 
Set your base leg a little higher and farther out 
to give yourself time to estabUsh your approach 
angle. 

After landing, place the cowl flaps in manual 
full open, raise the flaps (not to be confused 
with the landing gear) and when ready to turn 
off into the taxi strip, unlock tailwheel. 

Clear the runway quickly, but if you have 
made a short landing, don't swing into an inter- 
mediate taxi strip unless you have received 
permission from the tower. Go to the end of the 
runway before turning off. 

While preoccupied with landing or taxiing, 
don't go deaf. Remain conscious of your radio. 
The tower, at any moment, might have an 
urgent message for you. 

Keep your eyes moving while returning to the 
parking area. 

When parked, hold the brakes, run the engine 
up to 1000 rpm, move the mixture control to 
IDLE CUT-OFF. After the engine stops, turn 
off the ignition and main line battery switches. 
Shout, "Switch Off." 

Turn the fuel selector cock to OFF. 

Run through the cockpit check to determine 
that the plane is set for the next flight. 

In windy weather see that the controls are 
locked. 

Don't set the brakes; have the crew chief 
chock the wheels. The brakes may stick if 
they're set while hot. Fill out Form 1. 

A Pilot's Golden Rule: 

When filling out Form lA, note all defects you 
observed. Don't undertake to judge whether any 
defect is important. The crew chief and engineer- 
ing officer are on the field for that purpose. 
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Going Around 

Bad landings in a P-47 almost always are 
man-made. If youVe not sure your approach is 
100% correct or that your gear is down and 
locked, go around. Give yourself a chance to 
work out your problem, or to discuss matters 
with mobile control or the tower. 

When going around, apply power smoothly, 
remembering that the torque caused by a sud- 
den surge of power causes your left wing to 
drop. Always be ready to apply the necessary 
right rudder. 

Open the throttle smoothly to 40" Hg and 
raise your wheels. Don't forget you must spring 
the safety latch before the landing gear lever 
will come up. 

Don't pull up too steeply or you may lose 
control of the plane. 

Acquire a safe airspeed, 150 mph, before 
starting to raise the flaps. Milk the flaps up 
slowly as described in the previous section* If 
you spill the flaps suddenly, the plane will mush 
dangerously. 
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Tfa^ P-47N handles? much lik^^Jffee .St»m& 
' '!Uer6 are aileron pliinesv Others are handled. 
• •afiily i>y the rudde^j- Our ibt* likv a 

tl*fut4er, JCi^quires coordmarion the tw^ 
irrtb, to k6ep the ball ecHt^^ed 

Thm't let the Thundi:^^•i>f>l^■;J :;u:ie g^vf^^^^ 
nc^Uon that it possess<is^ any e^iy:^fen€mt Wi^ii-- 
Ue*.. Onije the wheels and ftap?y ore Y^^^^^ 
and weight are not noticc^able: 1 : 

Yoa'U bo given pre^crib©^ iTii^^iu'^r^^ 

*^kinv?>ing aijy assigiiirurnt. Y^ui roJt^f Oia^itei' 

; .-.ejr>tale before you eaii fly with 2'^^^^ Jii^ad 
ch'-I of the cockpit/ or ir^ nU>er wo 
you eaH YoiU''se.lr; a fjg}^^^^ - ; 

* . izy'S s i^nd le«;'el flight at varted iuiwer^e^ti^^ 
' /d> make up tlie ew^rcm^^, study your en- 
. r t:, air^peed^ ^d Iba v^^uy the plaice trims and 

!-andiei5i;;.;'v" ,;;V . - K 

ifaiu M - ■ 

'^'ry a few partmt ^taJfs to identify the buffet- 
th^ prece^ie.? ^ 5tall. Re^etwer wKei;i the 
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plane starts to shuddet. Perfoi:m the mej\<^uyet /-^ 
with power pn and off. with wheels, and ftapa^^ • . ^"^^ 
lips wheels down, and finally with wheels ^^d^ iMVlj 
fiapH dp^vn. Execute the series in turns tO tkeH^ 
H^ht ynd left: ^'^*lflr 

in a full stall there is no tendency to spii>. Thji?:i f 1 1 
m^y imd usually the left wing, drops and thej j ^•'i'In 

The approach to a higt speed «tall i? the same^, 
as to a normal stall; the plane shudders. Such ' 
i'rtaiUii am broi4*^i^^^ most conwonly by 

t?;y^j[n^ t<:r mi^lctp <i ti^ii^ too tight 

At high^^.;^ speed stalls resul^c 

'bvm u^ng icvo m^ch back pre.-^sure to recovei'l 
/^i^ci ^ dv*>*t £/i^bt stlick pressure has little effectt 
land Iheve is a tendency to overcontroi, re.Huiting-: 
in. 'a change of ihe wgle of j^ttack ^uffieic^nt tO: 
break down the airfloWr y 

(Sep Compressibility ^e*]!tion<) : i:;- ,:'.[ ■■ 

Dr» not di\m faster than 225 IAS jir irna}c<&^ 
ti^ht turns ^hen thr ^owl fl^ps Kf^m^.H^i^ii^ 
rtitxy pirn imo Mit ^fl^tin^-. j^:, - . 
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Keverspin^ 

loading and design of a modem fighter do not 
allovv enough of a safety factor to play around 
witli them* FurthemKrrei spin tests on the N 
have 0oi yet ^>een completed and specific re- 
covery pfocedures are not availablev V$e the 
procedures outlined below iintil they are tmodi- 
by^ a Technical Order or a revision of this 

^^^^ 

Though dangerous, entry into an aqcidc^ntal 

^^^^^^]^t\ 4^^^ tv/r: jiH'^o. that you can^tget the plane 



Use of the th^cottJe should not be necessary In 
a normal spin, though the torque will help to IJ-'^^v^"- 
recover from a spin to the right if opposite rud-^ . x;^^^^';^^ 
der doesn't seem to be enough. ^^^^^^ 

A3 spins wind up they are progressivelxr^A^^^r^^^^ 
iisrder to stopi so get on that opposite rudder Bt^^^^f\^ 
the first degree of turn, ^'-'-'^'^'^ 

If you get into a nornrnl 3pin at medium or^ . ^ 
high altitudes, fight it down to 8000 or lO^OtJO 
feetv then hail out. 

If you enter a spin between 6000 and 10,00<> ;; ..^ 
feet, jnake one tliorougli attempt at recovery 
and, if unsuccessful, get out. k^!^^: 

.,/'[, ' ■•■ .yv^j^ 

Flat Ifivei1*d Spin • , ■ ' 

There is only one way to get the N into thfe 
condition. That is by uncoordinated use of the 
rudder and ailerons while the plane is stalUngy*^^j^v5 
on its back. ''J^M^ 
If you get into an inverted spin, you are in,Oy^^^p>, 
ior a hard/ violent tussle. Hold on to ttiat stick: 
If it should be jerked from your hand it will givjfe;>t|v^^^J 
you jf|vn te: a ,ch.c*.5#> .■/}r^:«nriid (he cockpii. ' - '-"^ 




Rec<>very from a i ^ • ^ . " : 

1, Cut off the throttle and^ h^ 

2. Apply fiiB oppos^^^ rudder slmrply, 
3v Hold tte ebvator in neutral (To do this 

in a i^pin yoif ^rms hold a j^Iight back pressure 
on the siickv) 

4. Apply aileron against the spin. 

5. the rotation stops^ '*t>op' ' the stiick tor- 
ward to break the stall Move the stick only a 
few inches, because the weight of the engihe 
is enough to get the nose down and fuU forward 
stick might pat you in a dartgerously steej? dive 
after you get out of the spin. 

§6 
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1. Cut off the throttle and boost. 

2. Kith bard opposite rudder, 

3. Apply aileron in. the direction that you 
appear to be ttmiing. 



^i^; 



:.;^x■l>>^^•-:rtc^«^:;•-r 
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4. As the rotation stops, the nose will drop. 

Stay on your back until you build up safe 
flying speed and then roll out, being careful to 
coordinate the controk. If you fall through into 
a normal spin, use the procedure outlined for 
that. 

Flat Spin 

It is also possible to get the N into a spinning 
attitude where the nose stays near the horizon 
and the airplane seems to be making lazy, flat 
circles. 




Recovery from a flat spin: 

1. Cut off the throttle and boost. 

2. Apply full opposite rudder, 

3. Hold the elevator in neutral 

4. Apply the ailerons fuU against the spin. 

5. Apply repeated bursts of power (50" Hg 
and 2800 rpm for two or three seconds) . 

Either the rotation will stop and you can dive 
put or you will fall off into a normal spin. 



Do not attempt recovery from either a flat 
spin or an inverted spin below 10,000 feet. Bail 

out I 

Any time your N goes out of control or it : 
still out of control below 5000 feet, JUMP. 




The use of ailerons against the spin, as rec- - 
ommended here, is based on a maximum am- ; 
munition loading of approximately 250 rounds 
for each of your eight guns. If the loading in 
your plane is greater than this, use aileron with i 
the spin for recovery. If you*re not sure how ' 
much youVe carrying, follow the normal pro- 
cedure and if it doesn't work, repeat it, using ^ 
aileron with the spin, \ 
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Out of Gas 




If your engine sputters, immediately switch 
gas tanks and turn the fuel booster pump to 
EMERGENCY. 

If your trouble is a dry tank and you switch 
soon enough, the engine will regain power right 
away. If, by any outside chance, the engine 
does not re-start in 10-15 seconds, add the fol- 
lowing procedure: 

1. Check the selector and gages to see that 
you are on a tank with gas in it. (Leave the 
booster pump on EMERGENCY.) 

2. Pull the throttle back to open. 

3. Place mixture control in IDLE CUT-OFF. 

4. As the fuel pressure comes up, let the 
engine windmill for a few seconds, to clean it 
out and stabilize the fuel pump operation. 

5. Return the mixture control to AUTO 
RICH. 

6. As the engine picks up, open the throttle 
and go on with your mission. 

This procedure will cost you 1500 to 3000 feet 
of altitude, so don't waste time with it when 
close to the ground. 

If you run a tank dry at high altitude and 
are unable to re-start, fly the plane down to 
10,000 feet and try again before deciding to 
bail out or make a forced landing. 

Engine Failure 

Internal engine failure is evidenced by loss of 
oil pressure, excessively high cylinder head 
temperature, violent vibration, or a combina- 
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tion of the three. This usually means that you 
must choose between making a forced landing 
and bailing out. Such a failure seldom results 
in fire. Reduce your power to try for smooth 
operation. See if you can hold altitude. If you 
can, you may be able to get back to the field or 
to some terrain better suited for a belly landing. 

Fire 

Fire in the air remains the pilot's worst 
enemy. It is almost always best to bail out. If 
for any reason you can't or prefer not to, move 
the mixture to IDLE CUT-OFF, turn the selec- 
tor OFF, and open the cowl flaps, then turn off 
switches. Make a dead stick landing. 

Collision 

If a cable or control surface is useless, don't 
waste time trying to recover. If you .can't right 
the airplane get out immediately. Loss of part 
of a control surface, a wing tip, or damage to a 
wing, is not necessarily reason for bailing out. 
Get to a safe altitude and simulate a landing, 
wheels down, and see where it stalls. If the 
stalling speed is slow enough, return to the field. 
If the plane is unsafe or unstable, bail out. Be- 
fore landing warn the tower that you are mak- 
ing an emergency landing and will make an un- 
conventional traffic pattern. 

If you have partial control or if the cables 
are weak, the trim tabs will help. 

Cockpit Fumes 

Vapor from a broken fuel line or defective 
primer is a hazard both as a possible fire or 
explosion and as a toxic agent on the pilot. 

Put on your oxygen mask, take a few breaths 
from EMERGENCY, then turn to AUTO-MIX 
OFF (100% oxygen). Close the cockpit vent 
and leave the canopy closed. 

Make a normal landing as soon as possible, at 
the nearest field. Don't pull the throttle all the 
way back during the final approach. A backfire 
or torching may ignite the fumes. 

Never smoke in the P-47N. 

Carbon monoxide has much the same effect 
as anoxia. Any time you feel sleepy or your re- 
actions are sluggish, breathe pure oxygen. If 
you don't feel better almost at once, go home. 
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^r^^;^ fXflOSIQN HAZARD 




Expi&rience and statistics dictate the foilovv- 
ing general policies: 

: 1. If you are lost or ruijining low on gas, pick 
put a good field and make a belly landing while 
yoii still have gas to go around 




2 In Case of power failure bwt full contrdt, 
p( make^ a heUy Imditig ii ib^ is f avo^-aWe. 

(For procedure see Forced Landing s 
. 5. *'FaYoi*able'^ terraii^ for a belly landing 
means Jlat or gently roiiing land^ no guIUes, 
ditches, or power hnes, free {rom buildings ot 
.UvhV lapge^ scattered trees Beaches, pastures, and 



■ cultiyated f^fBS are best. 
I': ■ • RESTRICTED . • 
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4. If the airplane is oiit of control, bail out^;! 

5. Pon*t attempt a forced landing at nigbt.| 
Bail out! ■ ' M 

forc0ci Lcinclin^s - - >^ 

To get niaxirnum glide, with no power, place) 
your propeiJer maiiually in the full deereascf;- 
rpm position. This presents t^^ of the;: 

blade forward, reducing drag in the same man-^ 
ner that feathering a prop does on^ a midtfe^ 
engine pl;ine. S 

As long as yotiir p^opejJer is windrriiJlrng^J 
keep yoiii- airspeed above 150 mph. If the -erb^g 
gih« should freeze, giving ycai a dead prop, xriM 
crease your airspeed to Btb»>ve I7Q mph to over^^^ 
eome the added dra^. With a frozen engine^ 
don't put your wheels and flaps down. :g 

Unless you are on the way to a field of yout| 
choosing, with a definite plan of action in mind|t; 
bail out before you get as few as 3000 feet. Onci^i 
you have decided on acoiirse, stick to it, unles^l 
a new emergency, such as fire, causes you t(ii 
reach a new decision. >1 

For ttouble developing below 4000 f eet, mak^Tl 
one quick checkT~if a solution isn't a vaiJabii^^ 
instantly, baU out/ 

Make a forced landing with Wheels up, un-| 
less you are positive that you can make a runT| 
way with geajt down. 




^mmmsmm 
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The plane has a built-in skid for belly land- 
ings. You are safer with your wheels up and 
nine times out of ten the damage is less. 

When making a forced landing, keep your 
speed up even though the terrain is rough or 
wooded. An N, which is built like a bulldozer, 
will plough right through. If your safety belt 
and shoulder harness are secure you'll be aU 
right. Stall out above the ground and youUl 
have 13,500 pounds falling on you. 
Procedure: 

1. IgTuUon swilch OFF. 



Lower your seat and duck your head in the 
cockpit before contacting the ground. Once the 
plane has come to a complete stop, get out as 

quickly as poi>sible. 





2. Jettison the canopy, remembering to keep 
your head down to avoid being hit. 

3. Jettison bombs or external tanks, 

4. Mixture control in IDLE CUT-OFF. 

5. Fuel OFF. 

6. Use flaps as desired. With flaps retracted 
you get a longer glide. Lowering flaps gives 
better forward visibility by increasing the div- 
ing angle. 

7. Battery switch OFF. 



Ri'inember: Fasten your safety 43T>lt and loi?.k 
your shoulder harness before any forced land- 
ing. 

TIP: If you should ever have to make a 
forced landing in which covering the maximum 
horizontal distance is essential (such as engine 
failure over water and you want to get as close 
to shore as possible), glide at 230 mph with 
wheels and flaps up. 

Ga$ Tanks 

If your engine sputters or quits, change gas 
tanks! Make this your first action. 
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^fr^^^F^"^^'^^"^^Ovr^ other mwrntN^t^i-^ 4rt f\W^Vib^^ '^w?^ 

/ ^ \ ^ : nothing J^n^l iir%^ t^x^muely xii*xv|?i>hMWky 



^1 

p. 
. V 



useless X^Ai strive fcr.Ipa^^ 




'^''^^ -.^sSi 




For exaa>plt*, yvui uu^ diinuij^v rh# 
■:/^-'^l><y not perform 4»trt>lHitK'^ WhHi 
|:^rop€fr speeds ?ur tmch maiwuvvr^ . ^jS- v ; 



150 MfH 



pi 



'250 Mr»| 




Zoom to right or k*ft fh>m U^\?ot HliKii cliin^^ 
ing m a 180 ' turn. Chafu<»^nos iu Ihr l<*fl rvquirt^' 
litUc initial rudder furci . but iippl^v flight it>{Hl 
rudder fts spved decroavSfs. ChundvlK^)! tu th<>; 
right require increased rii^ht ruddrr m thif 
speed decreases. Do not titoll In the tum.< v v j- 





1*0 MfHMI 



LAZY 8 





2S0 Mm 



jueod good <;.'ot>rdi^aitUi« i<i k«(«;|i ih<» 
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15' HG 150 MPH 



SPLIT-S 



^TiMffH 

300 MPH 



4000 FT. 




You must have specific authorization to per- 
form this maneuver. It has been found that the 
average pilot has difficulty comprehending the 
great loss of altitude he experiences if he enters 
the maneuver with a little too much speed. 

Some organizations prohibit the spit-S on the 
grounds that it has little or no training value. 
If you are allowed to practice the maneuver, 
understand and obey to the letter briefing con- 
cerning altitudes, airspeeds, and loss of altitude 
during the dive. Perform in this fashion: 

Reduce manifold pressure to about 15" Hg. 
Roll the plane on its back from level flight, 



either to the right or left. Pull the nose down 
with light stick force to prevent stalling. Re- 
cover either straight and level or by climbing. 
The final speed should be about 300 mph. 

With an initial speed of 150 mph, you can 
experience an altitude loss of less than 4000 
feet. With an initial speed of 200 mph, you 
lose about 6400 feet. Do not go into a split-S 
with greater speed. Altitude loss is immense. 

Under no circumstances perform a split-S 
with power on. The speed builds up at a dizzy 
rate. You lose as much as 15,000 feet of altitude 
entering a split-S at 250 mph. 



SLOW ROLL 




Enter the roll with nose about 10° above the 
horizon. Move the stick to the right or left, 
using the necessary rudder to keep the nose on 
a point. As the plane rolls on its back, use for- 
ward stick to keep the nose up. 

You require little rudder control while exe- 
cuting the maneuver at about 200 mph. Per- 
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200-300 MPH 




form climbing slow rolls with an initial speed 
of around 300 mph. Little rudder control is 
required for a climbing roll. 

Slow rolls are prohibited on planes not 
equipped with a dorsal fin. The fin lessens the 
likelihood of a rudder lock from the uncoordi- 
nated use of controls. 
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BARREL ROLL 





About the same as a slow roll, but 
simpler to execute. The nose does not 
stay on a point, but revolves around 
a circle. You fly the plane through the 
maneuver instead of holding it in, 
as in a slow roll. Keep the ball in 
the center. 



200-300 MPH 



RETARD 
THROTTLE 
FOR DIVE 




150 MPH 
SLACK OFF 
PRESSURE ON STICK 



LOOP 

Pull in only slightly at the start of 
the climb to avoid killing your speed, 
then pull in tighter to hurry the plane 
on its back. Slack off on the stick 
pressure to avoid stalling when the 
speed drops below 20 mph. 

Do not use any aileron and only 
enough rudder to keep the nose 
straight. If your speed is less than 150 
mph at the top of the loop, allow the 
nose to fall through slowly before 
applying back pressure to recover. 

Recover in the same direction as 
the start. If the initial speed is above 
300 mph, there should be a slight 
gain in altitude. 
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GENTLE 
BACK PRESSURE i.. 
FOR RECOVERY ^' 




350 MPH 



APPROX. 300 MPH 



COMPLETE RECOVERY 
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IMMELMANN 




SLACK OFF 
PRESSURE 



150 MPH ROLL PLANE OVER 



Needs an initial speed of at least 350 mph. When you reach the 
position of level flight upside down, coordinate the rudder and 
ailerons either to the right or left to execute the roll over. 

Do not attempt to roll over by using ailerons alone. Unless you 
coordinate with the rudder you are in danger of going into an 
inverted spin. 

If you are below 150 mph, on your back, do not attempt to roll 
over. There is danger of an inverted stall. Complete a normal loop. 




350 MPH 




SLIGHT 
BACK PRESSURE 



Complete all acrobatics above 10,000 feet. If 
you disregard this warning, you run a real risk 
of spinning in or of facing a court-martial. 



(These speeds, which may vary slightly from 
those shown on the limitation chart in the cock- 
pit, were established by flight tests. For all prac- 
tical purposes, the cockpit chart limitations 
should be followed.) 



Dives 

Start dives in a P-47N from level flight by 
pushing the nose down. Do not start a dive 
from a split-S. Trim the plane slightly tail heavy 
so that you need a little pressure to hold the 
plane in the dive. Have cowl flaps closed for a 
dive. Decrease manifold pressure to keep from 
overboosting the engine. 

In a high-speed dive, do not retard the throt- 
tle suddenly. The nose becomes heavy and the 
ciive steepens. Recovery from a dive will be 
helped by applying power. 

Recover gradually from a high-speed dive. 
A sharp pullout places unnecessary loads on the 
wings and control surfaces. 

Dives in the P«47N are limited to the speeds 
shown in the accompanying chart. These speeds 
are as high as you can go without risking com- 
pressibility. 
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ALTITUDE 


MAXIMUM IAS 


Sea Level 


564 


5,000 


522 


10,000 


482 


15,000 


442 


20,000 


400 


25,000 


360 


30,000 


318 



Always Trim for a Dive 



Because of the sensitivity of the controls, it 
is always important to have the P-47N properly 
trimmed before entering into a dive. 

Before entering a steep dive, set the rpm to 
2600 to prevent engine overspeed. 
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Compressibility 



COMPKiSSIilUTY 



i: 



Compressibility, a shock-wave phenomenon, 
occurs when extreme speed disrupts the normal 
airflow around a plane's wings and control sur- 
faces. The greater the altitude, the lower the 
speed at which it occurs. 

If, in a dive, your plane becomes nose-heavy 
and your elevators seem to tighten up, you are 
on the threshold of compressibility. To avoid it, 
pull the nose up slowly and gradually reduce 
airspeed. 

If you actually get into compressibility, use 
the following procedure to recover: 

1. Apply strong back pressure on the stick. 

2. Keep the ailerons neutral. 

3. Keep the ball centered. 

4. Increase power, never decrease. 

5. Do not use elevator trim. 

Keep the ailerons in neutral. Moving the 
stick to either side will not aid your recovery 
and will probably get you into trouble. 

It is extremely important to keep the ball in 
the center. With a NEUTRAL setting on your 
rudder trim tab this is easy to do; the rudder 
will tend to streamline itself. However, any off- 
center trim will subject the tail to a dangerous 
straia. 

Don*t cut your throttle to slow up. It will only 
steepen your dive by making the nose drop. 
Increase power to raise the nose. 



STtONO, STiAOY 
BACK PRESSURf 
ON STICK . 



KECP BAU 
CENTERED 
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KEEP 

AILERONS IN 
NEUTRAL 



INCREASE 

POWER, N^VER DECREASE 



DO NOT USE 
ELEVATOR TRIM 



i 
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[rd on the stick. Don't jerk it. 
leady pressure, as strong as you 
^against the locking effect of com- 

ude you lose and the altitude at 
pull out will depend on several fac- 
y are the density of the air (tempera- 
oisture, altitude, etc.), the altitude that 
Entered compressibility, the steepness of 
dive, and the amount of pressure you put 
the stick. 

The elevator trim tab is not effective when 
the airplane is in compressibility. If you use it, 
the only result will be an extremely violent 
pull-out when you recover. 

As you force the elevator up, the nose rises, 
and you can pull out as from a normal dive. 

Never start a dive pulling more than cruising 
horsepower. This gives you a margin of addi- 
tional power without danger of exceeding the 
red line. The added air ram of a highspeed dive 
increases your manifold pressure and makes it 
mighty easy to exceed the limits. 

Because of the internal wing tank installation 
there are no compressibility recovery flaps on 
theN. 
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Formation flyliig I3 hard work for a beginner* 
|j.'p^);V^ut the r^i^ward \s great, if you learn to stay in 
- t^^^ you becorae a member of hard- 

hitting, invinqiblete If you don 'tj some dsiy 
„ youlIjind yourself a^^^ duck. 

The N is a good formgticrn airplane and a few 
Bt: hours of practice will enable you ta master the 
■ technique. 

Keep radio chatter to a mimmufn. Use tlie 
standard visual signais (described in PIF) 
^ whenever possible. The signals are univetsaL 
f ^ 5y practicing them you are prepariDg yourself 
for the radio silence imposed by combtit Signals 
must be repeated by aU planes in a fliglity in^ 
^ eluding the la^t plane. 

Never leave formation Without notifying yotjtr 
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leader unless it's really impossible. If you havet [ 
ehgitie ttout or must draw excessive mani- ; 
fold pressure to maintain position, return to 
th^ field and land/But don t return alone urJess> 
absolutely necessary. * c= 
Your flight leader assists you in every way^^^ 
possiWe, if you*re having engine trouble, inr- 
order to advise you he must iuiow yoOT cylin- 
der-bead and oil temperatures; manifold, tnLf} 
and fMel pressures; and the tachometer readings. 
The N, with it^ increased weight, is more^ 
duggiiih ii^ pick/ng up and losing speed thaix^ 
most single engine planes. As in everythingci 
else ^bout flying, the best way to Correct a-^ 
mistake is not to rnake it in tJie first placev:; 
Anticipate changes in position and make smalli; 



corrections early. This is particularly true when 
using high power settings, where small mistakes 
are magnified. During formation take-offs you 
must be especially "on the ball." Start rolling 
at the same instant that your leader does, or 
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you won*t be able to keep up. You might dro 
back far enough to get caught in his prop-wasl 
The key to successful, easy, formation flyin 
is good judgment in playing the radius of 
turn. 
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Be ready to take off the instant the plane 
ahead becomes airborne. Take one last look to 
insure that no plane is coming in for a landing, 
taxi on to the runway, lock the tailwheel, and 
take off. 

Note how each plane cuts inside to save dis- 
tance. Observe also how the gunsight may be 
used to get the proper lead on the plane ahead. 

If you fly in the path of your leader, you 
can't catch up without using excessive power. 
When you are flying correctly, normal power 
settings get you into position quicker. 



Instrament Flyinj 

Before you fly in a combat theater you prob- 
ably will find it necessary at some time or other 
to pilot your N through actual instrument 
weather. 

Make ihe most of your simulated instrument 
flying in order to acquire the confidence and 
technique which will enable you to take un- 
foreseen weather and combat flying in stride. 

Pilots with wide experience say that the 
P-47N flies better on instruments than any 
other single-engine fighter. There is good reason 
for this opinion. You have a heavy, stable air- 
plane, easy on the controls and easily trimmed. 

In formation flying through instrument wea- 
ther only the flight leader is on instruments— 
the rest fly tight formation. Against the time 
when you are doing the leading or get caught 
, alone, get in all the practice you can. 



Remember These Tips: 

1. Establish your climb or descent before 
entering the overcast. 

2. For climbs, set your rpm at 2400, pull the 
nose up until your airspeed falls to around 185 
mph, and apply throttle until you hold a 1000 
feet per minute rate of climb. 




V, 



3. For let-downs, hold a speed of 240 mph 
and pull back the throttle until you are de- 
scending at 500 feet per minute. Control your 
rate of descent by adding or reducing power. 
Keep your airspeed constant 




4. In rough air, do not attempt to correct for 
every little bump. The bumps tend to cancel 
each other out anyway. 

5. Don't hold pressure on any of the controls. 
Use the trim tabs. 

6. Believe your instruments, regardless of 
your physical sensations. 

7. Relax. 



m 
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1|iNI|a^ two in sight olwoyt. 




Night flying in the is the ^rne as. in 

any other airplane— it's tei^tively simple if you 
kiiow your business and take the simple prec6u- 
tians used while crossing the street on a dai'k 
night 

Before tmderiakijig a night missiotti^ kntj^ an 
imderstandi 

AU radio aids, partitruJ^ • ;;v^^^rAt night, as part of your cockpit check 

Latest information in the fitadio S^acliity ''S^^^ilude: 



the panel clauses the instriraventa tq ftlow 
jf^v^yal ntinute^i, • 
Dtj not wea^r goggle^^ith c^ol0if^^d l(?n^3^s. 
Before i*Dtering your plane, adapt your eyes 
for (light vision using tlie method described in 
PIF. At the very least, stay away from lighted 
nrms for 30 minutes prior to the flight. 



Charts. 
Lighting of your airport. 
Light lines; 
Visual light signals. 
Possible taxiing ha«rds. 
The weather. 

Always carry a dependat>le flash light. Use H 



Instrument light switch, ' 

.. /Cockpit light switch.', ^^^'^'il^^^ 

Landing light switch. (Dn not operate on ^ ^ 
ground for more than 5 seconds.) 
Running light switches. 

(iompass light: ''^ '^^^-M^ 



RESTRICTED 

Memorize the location of these switches. You 
should be able to operate them blindfolded. 
Remember, youll be hunting for them in the 
dark. 

Keep your fluorescent lights dim and use 
other cockpit lights only when necessary. Close 
the plastic hoods over the warning lights on 
the panel. Pull the dimmer mask over the radio 
channel lights with the small knob on the con- 
trol box. Any bright light in the cockpit is an 
annoyance. 

Be certain that the gyro instruments are un- 
caged. Set the directional gyro and the artificial 
horizon before takeoff. If you lose the boundary 
light on your takeoff rim, make an ordinary 
instrument takeoff. Hold your takeoff power 
settings until certain you have cleared all ob- 
structions. 

The wing lights of another plane are not visi- 
ble from below unless you are well forward. 
Nor can you see the wing lights from the rear 
between 5 o'clock and 7 o'clock. 




dead ahead upon passing through the astern 
position. 

Keep your position lights DIM when flying 
night formation. Use BRIGHT when alone in 
the traffic pattern. 

Before landing, orient yourself carefully. It 
is easy to be confused by other lights near the 
runway lights. If you use your landing light, do 
not turn it on until you are on your final ap- 
proach at a speed of less than 160 mph. Use 
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The waste-gate flare of another P-47N is 
visible only when you are well below, above, or 
sufficiently forward when on the same level to 
prevent the wing from obstructing the view. 

From dead astern, nothing is visible on an- 
other plane except the tail light. This light is 
dim and easily confused with lights on the hori- 
zon. Accordingly, the best wing position is at 
about 4 o'clock, slightly below. 

Elements and wingmen must use caution 
when crossing over to avoid losing the plane 
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the landing light momentarily as an aid to 
taxiing, if necessary. 

When using the light on the final approach 
during dusty conditions or with a ground fog, 
be especially careful that you do not land on 
top of the fog or dust layer. 

Flying done between official sunset and offi- 
cial sunrise is logged in Form 1 as night flying 
time. 

When flying at night consult your flight in- 
struments frequently. Go on instruments at the 
first sign of vertigo. When flying night forma- 
tion, don't stare too long at the lights on the 
plane ahead. Shift your gaze occasionally to 
avoid self-hypnosis. 

Never try a forced landing away from the field 
at night. If you have trouble you con^t lick, boil 
out above 5,000 feet. 
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Set the gimsight on FIXED. 

A ground gunnery patterri is flown nt M 
altitude of 1500 feet, mafcing a 30" dive on the 
target. The first passes are dry runs. Check the 
irange pariel during the di-y runs and on each 
Subsequisat pass. panel has twa sides. Que 
side, usually red, indicates the range is closed: 
The other side, usually white, means the range 
is open. If the range is closed, do not fire or 
dive at the target, Maintain altitade, 

Kciep tnmi^0<i for Divo 

During your drj^ runs, trim your plane for 
the dive on the target, and keep it so trimmed 
while flying the pattern. This assists you in 
keeping the ball centered during your dive. If 
yoiir plane is^skidding, you won^ hit where 
you aim. 

Strive to maintain proper spacing in the pai* 
lerHc When the plane ahead is firing* you should 
be on youiT final turn into the target If one 



plane gets out of position, it disrupts and u^ste^ 
the time of the entire formation. 

The guns are boresighted for comhat condi- 
tions. The ^ninimum boresight speed and rartge 
is approximately 355 mph at 625 f»&et Mak^ 
your passes at the same speed. Make t- orrectidiis 
for sight line and bullet impact 

Turn on your gun switch during the dive*. 
Bring the sight tip to the target and fire short 
birsts; 

Start recovery as soon as you see the bullets 
strike, bo not become hypnotised by the target 
and risk flying into the ground, Once you have 
squeezed the trigger (a mere touch is suffi- 
cient) . forget about .firing and devote your at- 
tention to the airplane, Complete your^ recovery 
with a safe margin above the target A io^y 
puUoutts unsafe because of the rniisbing tend- 
en0eso£,the;P-47N. ; 

To break aw^y. ease the stick back. Wheti^ 
and only when, the nose is abbve the horizon, 
start your turn. A^l^-r^ 

Never point your guns ai another plane, f^;gi^^;-i-^ 

Pay particular attention 1<) the radio instruc«^^""^'^3 
ti<*ns of the range offker. He corrects yoxir ' -'^ 
faults and lets you ktio^ >yhen you're in the 
grox>ve. 

If the range officer can *t contact you by radio, 
he may fire a red flare a3 a signal for you tO 
stop firing. 
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The term "extreme weather^^ incliideis tfe^^ 
peratures below —8^F (— or above 95°F 
(35"C)::- ■ 

Problems encountered during cold >H?eather 
are starting diffieuWes because oi congealed oil, 
wet spark plugs, and poor battery operation and 
any form of ioe on the wings. 

OirDilotlofi 

Oil dilution is a vteuust'^ for temperatures be- 
low freezing. This consists of mixiog sufficient 
gasoline with the oil to keep it Iree-i'imniJig 
after the engine has cooled. 

Idle the engine at 1000 rpm and hold the 
su<i tch (OIL DIL, on youi' main switch panel) 
ON for from three to eight mintites, depending 
on the seventy v*7f^t^^^ 

At the end 4f th.^ diit'd^^ while still 

holding the switch ON^ slop tfce e^Dgine with the 
iYUXtui:e control: Cheek with your engineering 
officer crew chi^f fof-^^s^ instructions. 

Preheating will be necessary if the engine 
has been cooled to — 23 "^C or lower. At this low 
temperatu^re adequate^ dilation would thin your 
oil excessively. 

Be sure to pull the prop through at least 16 
blades in cold weather. Don^t force: it if it sticfcs. 
With timt leverage you can break a connecting 



rod through hydraulic actibtt c^-^tapp^ 

The efficiency and power of your battery are 
greatly reduced by cold weather, even if it is 
ftiliy charged; Always use a battery i^art. 

Prime the engine wbile engagii^ tb& starts ; ^ 
until the engine fires^. One quarter throttle J 
opening <nay be ri^essary w 

Be very careful to remove every trace of 
snuw^ ice, ajad frost from all airfoil surfaces. 

To avoid over-cooling^ put the cowl flap con- ■ 
troi in AUTO for takeoff , : 

Operate the landing gear through two or -i 
three cycles af ter taking off firom a slushy field ;^ 
to prevent freezing in the up positito^^ 

Your nuun worry in extremely hot weatheriv' 
is carburetor ^ir temperature. Using the super* • 
chail^^^' with or without the air filter wiU run ' 
the temperature past the detonation point If i 
the Carburetor air temperature tends to sp^[^ 
proach 38''C during takeoffs in your locality, ; 
make a water injeetiiMni xaket^ ^ 

Leave your canopy cracked after parking to S 
a\^old damage to the controls and instruments ^ 
by ^'greenhouse-* heating. 

Be especially careful of your brakes to pxre-rv^J 
vent overJieating^ . A 
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- 1. Plane Under Control. 

Gain altitude if it is necessary. Call Mayday 
(international distress signal) on channel desig- 
nated for distress. SwitcJb on emergency IFF. If 
time permits, contact controller and give per- 
tinent information, such as altitude and course. 

Jettison the canopy. Disconnect your shoulder 
harness/ radio leads, oxygen tubing, and safety 
belt. Keep oxygen mask on to protect face from 




cold and fire. PuU up into a slow climb, bank 
the ship gently to the left, and go off the right 
wing. From this side the slip-stream will aid in 
clearing the tail. If you prefer you may roll the 
plane on its back, release the safety belt, and 
fall out with the plane inverted. Keep your 
hand away from the ripcord release, as the 
slipstream will jerk your arm before you are 
clear of the plane. 




When jettisoning the canopy, remember to 
duck your head. 

2. Plane Under Control but on Fire. 

Follow the normal procedure but do not 
the canopy until last possible moment in order 
to keep flames and smoke from being sucked 
into the cockpit. 
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-»iv, ; 3. Plane Out of Control Kot on Fire. 

FdIIow &e normal plane under contxol pro- 
cedure as fat as possible, but never release your 
safety beh on Ul you are ready to ieftve the 
plane yi taosi csLses you will be pulled fir 
thrown clear by suction or some other force. 
If altitude permits, wait iintil you slaw dGW|i 
bfefo^hE' pulling the ripcord. 






PIfch parollei to lines of waves 
in winds up to 35 mph 
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^^if v^^^ out of control procedure^ 

^ -i^y' remembering not to open the canopy lintil the 



last possible nionient. 

KevieAV- tiie in^trtictibns in PEf on what to d<> 
Qfte^i: leaving the plane. 



Qrditxariiy, it *s better to bail out over water 
than to ditch a P-4TN. The equipment you need 
is fastenipd to your ^chute and you escape the 
risk ^rf a waiter landing/ 

However, if you can^t baii out because of 
lack of altitude, u^e the following ditching 
procedure. 

Rodki Procedure 

Definite radio procedures are necessary when 
you have decided to bail out or ditch. Each' 
theater haa its own radio procedure. You will 
get the full details wheh briefed for a mission. 

If there is opportunity and time/ try to gain 
altitude^ especially if below SjftOO feet. This in- 
creases the range of your transmission and helps 
Air Sea R«f5cue UnitR get a good VHF fix. How 
quickly you are rescued m^ty b^: determined 
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down m normal ianclmg aHitude 



by the accuracy of the fisc Giveia below is a 
typical radio procedure for bailout over water 
or ditehing, 

1. Noti^ wingiR^ airplane is in: 

trouble. 
E/ Turn IFF emergency. 

3. Transmit '*Mayday" (three times) fol- 
lowed by call 5ign of aircraft f three times). 

4. Make yo^ir first transmission on the as- 
signed air-ground frequency. If you are unable 
to establish nomrnunicatii>m on this frequency 
use any othef available frequency in an effort 
to establish contact with a ground station, 

5 If t Jine permits^ transmit the ioUowing ior^ 
formation: 

a- Best estimated position aud time tliereof. 

b, Course and speed. 

c/ Altitude of the aircraft. 

d. Your intention as to dltchirig, baUiog. out 
or crash landing. 

Immediately prior to ditching, b^iJtojg <Hit or 
crash landing, break the safety wire and place 
the VHP control switch cm thie '^TVpodtioa to 
obtain continuous transmission. 

If you overcome an emergency, after sending 
Old a distress message, cancel the message 
the same frestieiicy. 



Wingmen or ffiight mem wirs; on hearing a d£s^ 
iress call, should i^ possible orbit the spot, ode 
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plane going down low, the otker remaiatang r 
high and continuing transmission of distress $ig- 



rials* This insures that a good fix i^ obtained. 
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Approach and Touchdown 

Determine the direction of your approach 
well in advance. Touchdown parallel to lines of 
crests and troughs in winds up to 35 mph. Ditch 
into wind only if wind is over 35 mph or if 
there are no swells. Use flaps in proportion to 
power available to obtain minimum safe for- 
ward speed with minimum rate of descent. In 
every case try to ditch while power is still 
available. Touchdown in a normal landing atti- 
tude. 




Remove the one-man life raft from the para- 
chute. 

Jump out. 

Inflate the life vest. 

Inflate life raft and wriggle in. 

Salvage parachute, if possible. 

If you failed to unfasten the parachute har^ 
ness in the air, do not inflate the life vest until 
you rid yourself of the harness. The expansion 
makes the h^ness hard to remove. 

The proper way to mount a life raft is to half 
inflate it, climb in, then complete the inflation. 
If fully inflated the life raft is difficult to board. 
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Before setting down on the water: 
Jettison external tanks and any loose equip- 
ment 
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Unfasten parachute. Refasten safety belt and 
shoulder harness. Lock the harness. 

Open or jettison the canopy. 

Just before impact, raise the left arm to pro- 
tect your face and absorb the shock. 

When the plane has stopped: 

Release the safety belt and harness. Make 
sure you throw the shoulder harness aside after 
unfastening the safety belt. 
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Stay clear of the plane as it goes down. 
There is no danger of suction, but your equip- 
ment might become fouled with the sinking 
plane. 



Wind Volocities 

Fow whitecaps 10 to 20 mph 

Many whitecaps .... .20 to 30 mph 

Streaks of foam 30 to 40 mph 

Sproy from crosts .... 40 to 50 mph 

See PIF for further 
information on ditching. 
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: : Qpigiiri^f from VSB^S?^ 
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THE N.I 5 IS THt FIR$t 
MARKED CHA 
SERIES. THESE CHANGES ARE FEW 



INCORPORATES ANY MARKED CHANGES FROM EARLIER 







ITbit 'S^r^ i^^ the turbo tachometer 

-and overspeed warnmg light have been t^^ 
moved. The mcrophone btitton has been 
from the center io the end of the throttle con-* 

On the ^^-15 you arm your bombs electrically^ 
usinig the satne toggles employed to release 
cheinical spray. To arm a bomb, pull the ap- 

RE STRlCTep 





propriate toggle down. To retuttl the fe^Mb 
safe, place the toggle back in NEUTEAL. ^^^"^^ 

The manual bomb arm handles remam m the 
plane, but they ai^ l^sed ^^nly to retract the dis- 
placement arm that braces the dtx>p g^s t^nks. 

The light rheostat and sight selecior switch 
of the K-14 gunsight have been located on the- 
left side of the cockpit. 
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JTh^ N-25 is equipped with Automatic Engine^ 
Cmitfol, which aatomaticajly maintains a cor-^. 
reel boost and th«^^ 

AEC isset in operation by an ON-OFF switch 
otx tiie main switch panel. When the switch is 
OFF, you ;get !>a boost J 

The right side of the cockpit has been strearn-^' 
lined by a rearrangement of the radio equips, 
rneiu In addition/ the VHF radio i$ equipped 
With S channels, double the number of the 
:'-eai:her;,series. . J 

The N-25 has an alternate feed to get gas 
f rom the in ternai wing tan ks, (See Fuel System 
section.) • ' 
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Formation Flying Night 100 

Fuel Management 33,34 

External 34 

Internal 33, 34 

Fuel Selector Cocks 32, 34, 108 

Fuel System 31-35 

Capacity 28,29,30,31 

External 28,33-35 

Internal 31-33 

Going Around 84 

Ground Gunnery 101 

Hydraulic System 37-40 

Cowl Flaps 37,41 

Landing Gear 38, 39, 40 

Wing Flaps 39,40 

Induction System 16-18 

Supercharger 16, 17 

Turbo Trouble 18 

Waste Gate Failure 18 

Instrument Flying 98 

Intercooler Doors 41 

K-14 Gunsight 52-55, 101,107 

Target Patterns 54,55 

Landing 82-84 

Night 100 

Landing Gear 38,39,40 

Lighting System 50, 51 

Long Range Cruising 28-30 

Night Flying 99-100 

Oil Dilution 102 

Oil System 36-37 

Oil Cooler Shutters 36, 41 

Oil Cooler Switch 37 

Oxygen System 61-63 

Consumption Chart 63 

Demand Regulator 62 



Mask 62 

Personal Equipment 67 

Powerplant 14,15 

Power Settings 25,28,29,30 

Preflight Check 69-70 

Propeller 21-23 

Defective Governor 22 

False Runaway Prop 23 

Generator Out 22,23,41 

Trouble With 22,23 

Weak Battery 22,41 

Radio 42-49,106,108 

Detrola (SCR438) 45 

Homer (AN/ARA-8) 45,46,47 

IFF 49 

Microphones 49 

Tail Warning Radar (AN/APS-13) 48 

VHF (SCR522) 42,43,44 

Rudder Softening 13 

Spins 86, 87 

Flat 87 

Flat Inverted 86,87 

Normal 86 

Starting 74-75 

Supercharger 16, 17 

Takeoff 77-81 

Maximum Performance 80, 81 

War Emergency 80 

Takeoff Emergencies 81 

Blown-out Tire 81 

Engine Trouble 81 

Runaway Prop 81 

Taxiing 76,77 

Throttle Quadrant 23-24 

Trim Tabs 13 

Water Injection 26,27 

Wing Flaps 39,40 
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